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CHAPTER I

INTRODUCTION

A problem Oared by most of the developing countries is that of welding

disparate, locally-organized sub-societies into a unified natIon. One con-

comitant of development is the drawing into a national network of economic and

political participation of many formerly autonomous, self-eufficient groups.

This study is concerned with the socio-economic ecology of human-cesource de-

velopment, its distribution and association with other aspects of development

of modernization as manifested in adult populations. It deals also with the

diffusion of modernizing influences through the spread of literacy and schooling

among the members of the rising generation. Conceptually the study is grounded

primarily in communication theory, primarily as delineated by Torsten 'Diger--

straw:11s constructs of "information fields" and °resistance" and in Durkheimits

dual concept of social and physical density. Thns, although the data are for

geographic units, the relevant "space* is communication apace and the geographic

data are interpreted accordingly.

Mexico is used as an example. Previous studies have described the large

proportion of the Mexican impulation living a life marginal to national develop-

ment, the vast disparities among regions in degree of modernization, and the

advance of the key cities over the rest of the natIon. Casanova identifies the

"marginal° population by literacy and by habits of food and dress. Certain foods

and ways of dress are customarily used by indigenous people; others, as the

wearing of shoes, require the adoption of anew style of life. Intercorrelations

1



2

among these variables of food and dress show that clusters of them (e.g., eating

maize, walking barefoot, illiteracy) are highly associated with the proportion

of the population living in rural areas. In spite of the fact that Mexico has

undergone a genuine social revolution and has experienced industrialization and

urbanization, marginal populations persist.1

Tates, in his study of regional development, contrasts the accelerated

growth of favored areas and the continuing gap between prosperous, and poor areas.2

In Education and National Devellpment, Myers emphasizes the heavy concentration

of development of resources in a few industrial areas only.
3

The emphasis in

this stu4y is in identifying the educational components of a development nexus

so that development potential can be spotted outside of the clearly advanced

areae

These studies implicitly suggest barriers in communication, i.e., in the

flow of influence from the modernized to the traditional segments of the popu-

lation. They suggest also the need to stlidy how peripheral groups become part

of national life, in part by the diffusion of innovations. Innovations maybe

of diverse kinds, little and big. Taey include not only the use of new objects

(as wheat bread or bicycles) but also new institutions ar agencies each as

schools--or even acquisition of literacywithout schooling among heretofare

illiterate populations. The ways in which innovations are transmitted through

the population and the responses of the recipients to new idea., set the con-

ditions for social change.

1Pablo Gonzalez Casanova, "Sociedad plural :y. desarrollo:el case de

Mexico," America Latina V, No. 4 (OctubromDezeMbro de 1962), 3141.

2Paul Lamartine Yates, El Desarrollo Regional de Mexico (Mexico, DJ.:

Banco de Mexico, S.A. Departamento d6 Investiaciones Industrialise, 1962).

3Charles Nash Myers, Education and, National Eevelopment in Mexico

(Princmot&L, New Jersey: Princeton University, rndustrialW.ations feotian,

1965).
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Several of the studies in Meador) have focumi an communication links

studying the nature of the contacts which reduce the isolation of rural people.

Kunkel, in a study of several communities, found economic dependence (above the

level of differentiation of activities within communities) to be present in al-

most all the cases where new ways had penetrated. He concluded that economic

links are a precondition for broader social changes.1 The Youngs and Moore also

explored the conditions under which change occurs. They asked why people leave

farming for industrial work. The Youngs found that movement toward industrial

work was a !Unction of associations with people who were already involved in the

urban occupational structure.
2

The foregoing works used the community as the

unit of observation in studying under what conditions a visible commitment to

new ideas comes about, why people change their occupation, or why they accept

new social customs.

As one aspect of a larger study, Glick identified the most developed

areas in Mexico and Classified the remaining states in their locational relation-

shi? to these centers. Here development was seen as a function of location, of

MOM/

1
J. H. Kunkel, "Economic Autonomy and Social Change in Mexican Villages,"

Economic Development and Cultural Change, X, No. 1 (October, 1961), 51-63.

2
Frank and Ruth Young, "Individual Commitment to Industrialisation in

PairalMOxicon (unpublished paper). Of the two villages in Moore's investigation,
it was the village that was more physically isolated, had poorer land, and was
more traditionally oriented on various indexes, that sent out the greater pro-
portion of factory workers. Moore argued that it was poverty and the lack of
alternatives that pushed people off the land in one village and the relattve
prosperity and benefits of land reform that kept villagers in the other village.
He concimied that while factory workers were most readily recruited from non-
agricultural occupations, it was disadvantaged persons in agriculture who would
make the move, while those in more developed farm areas might not. While paver-
ty might be a factor in recruitment of unskilled labor, at higher occupational
levels other sets of complex factors as rewards in goods and services, prestige
and esteem were operative. Within this framework there is room:for the interpre-
tation that the communication network bettrem factory workers and the poorer
village reinforced the mobility pattern and helped overcome the inertia of the
villagers. Wilbert E. Moore, Industrialization and Labor (Ithaca: Cornell
University Press, 1951).
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accessibility to a source of change.1 It was a link through economic activity

to a base outside the community that was part of the process of change.

What is needed is a panoramic view of the societyl of the structural

correlates of social and economic integration; of the movement of ideas and

people as mediators between the developed and the traditional areas. The eco-

logical perspective lends itself to this kind of analysis. We may look upon

society as an interaction among the physical environment, forms of organization

for sustenarce, technology, and population canoentration and increase.
2

The

reduction of isolation presupposes a source of change; it requires channels of

communication; and qualities of the recipiente influence their acceptance or

rejection of change. The innovation itself maarbe one that fUnctions as a

mediator betwyen the traditional and the modern ways of life. The diffUsion of

an innovation among a population is enhanced or constrained by the environment

as wyll as by circumstances of time and space. The problem than is one of dis-

covering the ways in which an innovation is diffused among a population, and

secondly hm this diffusion fosters other social changes. Rvidently schooling

is of key interest in both respects.

Educational systems have inimmay cases been aligned with forces pre-

serving the traditional culture and helped to perpetuate the prerogatives of

established elites. However, the diffusion of schooling inevitably supports

and nornally fosters modernization. Schooling enables its adopters to acquire

new skills, to qualify for a wider range of occupations, or to apply

iMilton Glick, "The Impact of Economic Development an the Returns to
Labor in Agriculture in Mexico" (unpublished Ph.D. dissertation, Department of
Economics, University of Chicago, 1963), p. 34.

2
Otis Dudley Duncan and Leo F. Schnore, "Cultural, Behavioral and Eco-

logical Perspectives in the Stucly of Social Organization," American Journal of
Sociology, Vol. LXV (1959-1960).



5

technological improvements in their activities. Where traditional cultures and

languages differ fram the dominaat language of the better educated and more eco-

nomically auvanced sectors of a population, the,diffusion of education in that

language fosters national unity and the integration of heretofore isolated

groups into the central stream of an-going national life. Me spatial patterning

of educational atininments among the adult members of a population is thua a clue

both to spatial patterning of socio-economic development and to the likely ef-

fectiveness of the networks for communieation of information and attitudes con-

ducive to the diffusion of modernization. The firat four chapters of this sta4y

delineates those patterns and their association with other factors in and manifes-

tations of socio-ecanomic development.

Primary schooling in developing ccuntries may also be viewed as a. new

trait ar innovation, the spread of which is to be explained. The problem then

is to trace the patterns in whidh education is diffused through the society and

to interpret them. This is the principal concern of Chapters V and VI, where atm

tention is centered upon school enrollments, continuation rates, and age-grade

characteristics of children. Whereas in the first part of this study, the re-

lationships are such as to make distinctione between cause and effect exceedingly

problematic, there can be no adbiguity about taking child literacy and enrollment

rates as dependent variables, to be explained by other characteristics of the

society (including educational attainments of adults).

The ecological point of viers that is used throughout the study provides

a framework by means of which it is possible to synthesise the analysis of inter-

relationships among a wide diversity of statistical data. But an explanatory

developmee, of that framework, and its use for analysis of ccumnnication and

diffusion of education and economic change, is needed.
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Relations of Occupations and Uchnologz
to omen

The criteria for choosing variables were derived, from Durkheiala dis-

cussion of social morphology. In his Division of Labor in sogalr, DUrkheim

defiles two types of social organization. One is a segmented mode of organi-

zation characteristic of small and isolated or autonomous aggregates in which

little control has been achieved over the local environment. A second type of

organization (embracing modern industrial society) rests on an intricate inter-

dependence of specialized parts; this differentiation is dae to the division of

labor and exchange of goods and services. The self-sufficient segments are

broken down within communities and between societies and isolation among units

is reduced.
1

In an ecological analysis, the description of the economic organization

of the society is one of the key indexes to the shift from a type of organization

in which all the members engage in subsistence activities to one based ma an

interchange of goods and services. One meaning of development is this transfor-

mation cf the self-sufficient segments of the society into differentiatei, inte-

grated, and interacting units. Part of social change is an adjustment to techno-

logical change. Adjustment involves relating population to job opportunities,

and where these are not locally available, migration becomes alma= of achieving

an adjustment.

'Emile Durkheim, The Division of Labor in Society, trans. George Simpson

(New York: The Free Press, 10)1: Discusilon alio in, Imo J. Schnore, The Urban
Scene (New York: The Free Press, 1933), pp. 3-41.



Social and Physical Density

Azdnimm population size and density are necessary to heterogeneous

and complex social units. However, population concentration alone does not in-

sure weakening of isolation among parts. Durkheim noted that "segmentation" or

lack af marked differentiation in a society may persist in spite of high PhYsi-

cal density if the contacts among social pwrts are minimal. He introduced the

concept of "moral" or "dynamic" density: as labor becomes more specialized,

there are more individuals sufficiently in contact to be able to act and react

upon one another. Progress in the division of labor is in direct ratio to moral

density. Social (or moral) density comes about bydiminishing gaps separating

social segments or by multiplying Intra-social relations. He then suggests that

dynamic density diminishes the distance between individuals by the concentration

of population, especially in cities (physical density) and bydervelopment of

transportation and convmmication. Reducing the gaps separating social segments

increases the dynamic density of the society. Favorable topographic conditions

and technological innovations facilitate movement, reduce barriers of distance,

and broaden interdependence.

The Swedish geographer HAgerstrand developed a method for tracing the

spatial diffusion of an innovation that offers a basis for prediction of the

spatial flow. He found the probability of a new adoption of a particular inno-

vation to be highest in the vicinity of an earlier adoption and to decrease with

distance. He described the time pattern of change as one of "deferred accler-

ation," by which he meant that after every new adoption the probthilityin-

creased that another would occur until a state of saturation is reached. When

an e:Loption occurs at some distance from the initial center, a density of
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adoption develops in the new area which becomes a secondary center. He sug-

gested that a hierarchy Ar centers existed, each one dominating subcenters and

surrounding areas of its awn. Normally adoptions jump from one of these miters

to another long before the local diffusion from any center has reached maxtmum

pace of adoption.

Higerstrand provided in his model for the obvious gaps in the spread of

an innovation by emphasizing private communication networks, described in the

concepts of "information fields" and of "resistance." The contact or exchange

of information on a person-to-person basis is determined by the communication

connections of groups of people (as measured, e.g., by telephone-call distri-

bution and migration). Some people have links extending over national boundaries,

some on a regional level, but the majority maintain connections on a local level

on3y.
1

In other =ids, various sub-powlations participate in distinctive,

though partially overlapping, information fields. The nature and intensity of

these fields and the extent of their overlap are important aspects of social

organization that facilitate or dampen socio-economic change.

Higerstrand found a stability to exist in rural population movements be-

cause of the flow of information through private channels, the migration

movements reinforcing the spatial patterning of those channels. The telephone-

call distribution and the migration field of a rural area both followed a pattern

of decreasing contact with increasing distance. However, the adoption of aAy

particular innovation is not determined by interpersonal contacts or "tailings"

alone. The various factors that may foster or impede adoption are what HAger-

strand calls "resistance." Resistances may reflect objective conditions (e.g.,

1Torsten Higerstrand, "Quantitative Techniques for Analysis of the Spread
of Information and Technology," Education and Economic Devel t ed. C. Arnold
Anderson and Mary Jean Bowman (drago: O. 3), Pp. 244-80.



a new fertiliser may produce results only in oertain soils or may require more

water than is available in some areas), but resistances may also reflect atti-

tudes that more readily accept one change and resist another. Whatever the

determinants of resistances, their thresholds will vary among individuals. Time

lags in adaptions are the expression of resistances; some innovations diffuse

with great rapidity, others only slowly as complementary factors become avails,-

ble or traditional attitudes are modified.

Higerstrand suggests (based on his findings for Sweden) in considering

means for planned social change that the communication channels have to be de-

fined first. However, he points out that it is the resistauce side of.the model

where susceptibility to change might be most readily altered. Educational factors

operate both in the "information field" side, suggesting more extensive (and

distant) communication links among populations with more education, and on the

"resistance" side, since education is both a prerequisite for utilizing more

complicated innovations and a precipitant of attitudinal transformations.

Urbanization, Communication4 and Development

HAgerstrandls formulation of the diffusion process does not rely upon

an urban-rural dichotomy. While he speaks of parent localities, and a hierarchy

of centers with gradients of influence, the role of cities or the process of

urbanization is not an explicit part of his analysis. In Durkheim, on the other

hand, the concentration of the population in cities is part of the condition

under which contacts among diverse social units can be intensified. In

Durkheim's formalation, social interaction leads to differentiation through

competition; the greater the social density, the greater the competition. One

means of resolving competition is through occupational diversity, and through

territorial differentiation.



Tne definition of urban, even when most simply defined as population

concentrations over 2,500 people, does not represent a genuine contrast to a

rural locality. The folkways that rural migrants bring to the city may remain

essentially intact. Ties among formsr villagers living in the city may be

stronger to each other and to kin back home than to diverse groups living in

the city, thus minimizing interaction. The metropolitan area may absorb out-

lying villages without integrating the residents into the urban economy or

society. A rural center of 1,500 population may function as a market town for

a madh larger farm population and have ties to the regional and national economy.

By the same token, a center of 10,000 population might be largely supported by

subsistence agriculture with only a slight proportion of its population in

specialized occupations, and having a minimum of outside contacts.

In general, however, industrialization is most likely to take place in

or near centers of population, close to the potential labor force and to the

potential markets, and industrialization will in turn reinforce these concen-

trations. In Mexico, industrial concentrations are found in a few urban centers,

there is an uneven distribution of modernization force.

An important concept in diffusion studies is the gradients of Influence

from the city to its hinterlands. Ideally as industrialization proceeds, city

and village become increasingly interdependent: the city relies on agricultural

products and sends finished goods to the village. The intensity of this inter-

action between urban centers and environs decreases with distance. This "ideal"

pattern is not always found; rural villages are sometimes "surrounded by a wall,"

apparently impervious to change. The communication systau may be fragmented as

it extends across space. This differentiation between the rural and urban

communication system is mentioned in Pye: in varying degrees one system is

based upon modern technology, is urban centered, and reaches the more



11

Westernized segments of the populatian. There is a separate (samples:network

that conforms in varying degrees to the traditional system, which follows

patterns of social and communal life. The urban-based communication process

may penetrate into the villages only in an erratic form?

The erteneion of transportation and communication system reduces the

dependence of the city on its environs and enables urban centers to seek supplies

and markets at a distance. The mass media may bring new ideas to the villages

directly from a few communication centers, circumventing intervening cities.

Just as there is a separation between rural and urban communication systems,

there is a difference between mass-media and inter-person channels of communi-

cation.

In HIgerstrandls theory the by-passing of contiguoue villages for centers

fhrther on is accounted for byethannele of interpersonal commication. He finds

that these dhannels have their roots in history--and remain essentially the same

from pmeration to generation4
2

Sone small communities may have contacts mainl7

with urban centers while others may be part of an biter-village system of c

cation.

In spite of the shortcomings of the rural-urban dimension in a study-of

diffusion and economic development, there is justification for using these cate-

gories. Most obviously; the rural-urban distinction facilitates the use of

available data. In the analysis of correlations, the clustering of traits

around specific urban or rural variables allows far variations within the urban

or rural framework. Thus some rural qualities may be associated with moderni-

zation while other rural qualities describe backward areas. In Chapter II,

Iicien Pye, Communication and Politioal Development (Princeton:
Princeton University-Press, 1963), p. 26.

211Agerstrand, op. cit.p pp. 262-64.
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there is a discussion of the ways in which urbanization variables relate to

other aspects of modernization, including the rural sector. At the same time

association between rural and urban aspects of the 34110 variable point out the

extent of interaction.

The Data

The units of observation in the present study are the states of Mexico.

The variables are mainly characteristics of the populations of these states: as

a whole or classified as urban or rural, by age, or by sex. Other variables in-

clude indexes of infra-structure development (road and railroad networks), of

facilities or amenities in the community (as libraries, movies), or facilities

in homes (as rwming water, beds).

It would have been desirable to have information byumits smaller than

states in order to trace more closely the relationships between population

centers and their spheres of influence in the distribution of schooling and of

non-educational characteristics. A, preliminary scrutiny of data for municipios

(equivalent to counties) revealed that many of the more interesting variables

(especially pertaining to education) were not available for these small units.

The labor of digging oat the data muld be prodigious, and, in view of the lack

of some critical variables, hardly worth while. Without a prior overview, it

was hard to make a sound choice of areas in which to study municipios. They had

to be contiguous, since it would have been desirable to trace the interaction of

population centers and their surrounding areas through the etu4y of selected

characteristics of the population, the economy, and the educational system.

The data used pertain to entire states, but wherever possible rural and

urban portions are distinguished, thus partially offsetting the disadvantage of

working with large geographic unite. Also, one of the most relevant questions
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is the extent to which rural and urban areas close to each other partake of

each others' traits. For similar reasons data are divided by sex wherever possi-

ble. An Important question is how far differences among states in female par-

ticipation in education or in the economy parallel interstate differences for

males, and where sex differences tend to be large or small.

The main sources of data are the national population...census reports

from 1930, 1940, 1950, and 1960 with emphasis in the analysis an 1940 and 1960.

Industrial and agricultural censuses mere used far supplementary data, as were

other government publications: the Anuario Fetadistico de los Fetados Unidos

Mexicanos, the Est.:.......................,adosdUniMexicanosoEstadistico, amd special re-

ports. Four hundred variables were selected for each of the thirty-one states.

These are listed ir Tables 1 and 2; mhere they are also given identifying numbers.

While some of the categories may appear illogical, this was unavoidab3e because

of census changes at each enumeration. (The problems of comparabilitywill be

discussed later.) Variables listed in Table 2 are all differences of ratios,

derived from other variables.

The first set of variables listed in Table 1 refers to educational at-

tainments in the indicated years for particular residence, age, and sex cate-

gories of each state. These data are the basis for the analysis of socio-economic

trait clusters and processes of change. The educational data for adults are

also among the predictor variables in Chapters II and IV. The second set of

variables are concerned with school enrollments, continuation rates, and re-

lated aspects of the education of children and youth. FUrther comment an these

variables will be deferred.

The demographic variables, which make up the third set in Table 1, call

for special comment here. Population density (persons per square mile) is the

first of these. In some parts of Mexico high density reflects traditional
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settled peasant agrarianism, rather than modern industrialization emanating from

maior centers, but the agriculturany most advanced states of the North have

sparse rural populations. Furthermore, mountainous terrain in central Meolco

can reduce average 4ensities even though settlement patterns maybe concentrated,

whether in large ar small towns. The interpretation of density data across

states at any given time requires that characteristics of agriculture be taken

into account; such data aid also in the interpretation of differential changes

in density over time. For these and other reasons, the density variable had in

itself only limited value.

Migration figures can trace sweeping patterns of population redistri-

bution over successive decades. Urban growth has resulted from and stimulated

migration, end rates of movements point oat areas where opportunities have been

perceived to be good (and have been so in fact), though at any given time mi-

gration responses maybe out of step with growth of job opportunities. Migration

patterns also distinguish older central cities with slackening drawing power from

centers with escalating growth and in-migration rates. (The migration rates are

proportions of the resident population who were born elsewhere.) Clues to in-

dustrial expansion and agricultural development can be derived fmmobservatimns

of states attracting high proportions of migrants. Also, migration data provide

clues as to where we may-expect urban pockets of unintegrated newcomers to be

large.

Two uebanization variables were available: the proportion of the popu-

lation living in towns of 2,500 or more (reported for all years) and proportions

living in cities of 50,000 or more (reported for 1960 only). The two measures

have somewhat different implications. There may be less urbanization on the

first measure in State A than in State E1, yet more people living in large

cities in State B. The factors in the rise and growth of large cities differ
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from those contributing to "urbanization" under the census definition of pro-

portions living in towns of 2,500 and ove14. Larger cities are neoessary for

development; they serve as prime nodes in the communication nem"; they typically

are the first tr pick up and transmit innovative ideas and practices, to each

other and to their respective hinterlands. And the larger cities support a big

enough pool of knowledgeable and alert men to provide cross-stimulation on the

forefront of change. Cities are the seedbeds in which adaptation to ngmrways,

new technologies, new consumption patterns, and nor social institutions are

achieved.

However the degree of urbanization is measured, urbanization and in-

dustrialization are by no means synonymous: towns and cities have preceded

industrial development; industrial establishments maybe located outside of

major cities. Taking the census definition at 2,500 (which ia used uaually),

this is particular/7 obvious. In some areas, a village of 2,500 people may be

a community of farmers who till outlying fields, whereas in other areas it may

te a service center for a scattered farm population; but in neither caae is in-

dustrialization involved. A town as large as 10,000 may still have many farmers

in its population and very little processing except the traditilonalhame crafts.

There is no clear connection between proportions of males in agriculture in a

state, which is probably the best measure of rurality, and proportions of the

population residing in places of under 2,500.

Although the data used do not permit a direct, detailed tracing out of

inter-city, city-town, or inter-town communication networks within the various

states, a word is in order at this point concerning hierarchies of places in

information fields, amd their possible relation to size of place. It cannot be

assumed that the parent locality for the initiation of an innovation or the

first centers in which it will appear or to which it will move is always the
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largest city, or that transmission of information and innovation follows an

urban-size hierarchy. Indeed, as HAgerstrand has demonstrated, we mast look,

among other things, at what the nature of an innovation is and to what popu-

lations it would be most relevant. On the other hand, there can be little

doubt that people living in the larger country towns are typically exposed

more rapidly and to a wider range of information and ideas than are those

dwelling in smaller places. Myers has pointed out that people engaged in non-

agricultural pursuits living in villages of less than 10,000 people are denied

benefits that accrue to farmers who dwell in larger towns. Furthermore, the

high labor-force participation rates in small villages can indicate concomitant-

ly high opportunity costs af schooling, especially when those costs are viewed

in relation to total family income./ Larger towns, even when they are still

only at a 10,000 level, permit a greater diversity of job experience. Lipset,

in a study of why men leave farms for factory work, found that the size of the

community of orientation was important in predicting non-manual job placement,

holding education constant.
2

The concept of "urban primacy" and its measurement maybe important on

a national scale, but it is a highly ambiguous concept when applied to a state

within a nation. The variables relating to the role of the capital city within

the urban setting of each stet) were included primarily with the idea that they

might pick up distinctive characteristics of urban fanctions as among the states.

At one extreme, if the capital city is small, is the largest city in the state,

and accounts for a large fraction of tile 1-rban population, we may expect that it

will be essentially an administrative and farm-service and marketing center. At

1Myers, op.

2
This study

cit., pl. 17.

vas diecussed in Young and Young, op. cit., p. 1.
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the other extreme, a large capital city that nevertheless aocounts for a not-so-

large proportion of the total urban popuLition of the state mull presumably

indicate a high level of economic development that was not dependent upon

government employment. However, for reasons some of which have been indicated

in preceding comments concerning "urban" places in Mexico, these variables were

not as informative as had been anticipated; they definitely tell much less about

Mexico than they tad about Iran in Fattahipourfs study of that country.1

One of the important questions About urbanization and development is the

natmre of the links between the rural environment and urban progress. Indirectly

the data supply some insights by the comparisons of patterns of rural and urban

change and the conditions under which rural advance is associated with urban

progress.

Glick, in a study of economic development and agriculture in Mexico,

devised a measure of urban orientation. States included in this categorywere

those which were wholly or largelywithin 200 kilometers of an urban center of

100,000 or more people in 3.950. Fauna labor in 1930 showed greater productivity

in the urban-oriented group, but the difference was not large, and contrary to

expectations farm labor productivity in nonmurban states surpassed that in the

urban-oriented group in 1950. (Glick explained this by saying that the rate of

increase between 1930 and 1950 was greatest for non.gurban states.) The level of

productivity of farm labor (when correlated with the individual items in an index

of development) was related to the level of non-farm earnings per capita, to

value added bymanafacturing per capita, and to total manufacturing output per

capita--but no significant relationship with population or labor force criteria

was revealed. He concluded that "the lack of politive relationships between

farm labor productivity levels and cEanges on the one hand, and population and

1Ahmed Fattahipour Fard, "Educational Diffusion and the Modernization
of an Ancient Civilization Iran" (unpublished P4D. dissertation, Department of
Education, University of Chicago, 1963).
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labor force characteristics, on the other, suggests that urbanizatimmay be a

necessary but not a sufficient condition for economic development.?

Yates, in his study of regional development in/facial:it found that states

having high agricultural productivity were those with high levels of "industri-

alization" measured by industrial worth per capita, not by occupational charac-

teristics of the population or location in urban centers. Tates recorded only

the states most industrialized and those least industrialized; including the

full range and their associations on several measures of development night yield

different results. He did not measure urbanization except to point out the

prodigious development of the Federal District in relation to the rest of the

countryP and to mention the concentration of industi7 in a few municipios in the

northern states.
2

Modernization necessarily influences indigenous marriage and family

patterns (Table 1, Group 4). In societies that are urbanized and western in

orientation, marriage takes place later and families are likely to be smaller.

Women are freer to participate in associations outside of the home. The rele-

vance of "females age 20-24 who are single" and the rough fertility measures

used in the study is two-fold. One is to see in what ways age at marriage and

size of families are associated with the participation of women outside of the

home. This would be manifested in wider contacts than the village, such as

through occupations or in the adoption of an "urban style of life." The other

questions concern the effect of fertility and woments literacy and schooling

upon the literaay and schooling of youth. With early marriage and large fami-

lies, the efforts of woman will be consumed in daily chores of subsistence and

AlrelB

1Glick, op. cit.p p. 34.

2
Yates, pp.. cit., pp. 19 ff.
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contacts outside of the village or receptiveness to new ideas will be minimal.

If the women are illiterate or unable to speak Spanieh, they maybe a dragging

"resistance" hindering the diffusion of schooling among youth. When woman are

literate or schooled, they are more likely to encourage schooling for their

children, even when opportunities for child employment abound.

The interpretation of rural-urban differences in fertility is equivocal,

however, for many reasons. The proportions of women in the child-;bearing age

may be higher than in urban areas, or there may be a higher ratio of males to

females. The mortality rate of infants may be higher in rural areas. There may

be a heavy migration of rural families to urban centers. In a Catholic country

large families do not differentiate the modern from the indigenous population

since families in higher income brackets may have many children and employ ample

domestic help to care for them.

Fattahipour found Iranian women to have little overall influence in the

socio-economic changes that he was investigating, but he stressed that develop-

ment was drawing than into the modern sector.
1

The traditional role of the

Mexican women in rural areas is a secondary one, confined to the household,

passing on the indigenous culture from one generation to the next. The analysis

of family size and age of marriage is designed to define the characteristics of

females who are becoming part of the larger society.

In many parts of Mexico, ties to ancient customs and traditions are

strong. Traditionalism is found not only in the remote and inaccessible corners

of the country but also adjacent to some of the most modern centersas in

central Mexico. There are several interpretations of a high adherence to native

1Fattahipour-Fard, pp. cit.
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ways. A large proportion of the population walking terefoot, sleeping oa the

floor, or eating tortillas in place of bread maty be interpreted as "poverty."

On the other hand, regardless of income, to a farmer living in a warm climate

there may seem to be no need for shoes and no special status given to those who

have them. Certain traits that appear with greater intensity in cities--de-

fined as an "urban life style"--are different from those predominating in rural

areas. The former are similar to practices in modern industrial societies else-

where. For most purposes, in this study the wearing of shoes, eating wheat

bread, and sleeping on abed will be interpreted as indicating an urban orien-

tation.

Geographic patterns in the occupational make-up of the population

(variables in Set 5 of Table 1) are important both in themselves and in their

relationships to many other traits. For example, how closely are occupational

distributions and adult educational attainments correlated? How are the eco-

nomic activities of parents related to the education of children? Mbat is the

association between urbanization and the proportions of the population in vari-

ous occupations, and what shifts in the distribution among occupations are taking

place over time and where? It is safe to assume that certain occupations require

at least the skills of literacy, and some occupations require or give scope for

application of high levels of technical knowledge. The visibility of jobs re-

quiring education may attract migrants having qualifications and maybe an

incentive for local youth who see around them the evidence that education can

be a road to success.

The variables in Sections 6 and 7 of Table I describe the characteristics

of agriculture and of manufacturing as industries rather than as occupations.

There will be a preliminary discussion on these points in the next chapter, gm it

willbenoted only that the variables included identify points of change in the
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agricultural system: mechanization, position in the landholding system, agri-

cultural income and productivity. The positions distinguished in the agri-

cultural occupation system are laborers (people who do nklimuil work for a salary

ar a daily wage) and proprietors (those who exploit their awn economic enter-

prise but employ no help). The ealgofarmers are members of agrarian communi-

ties that possess and use land at least in part cooperatively. There are both

collective and imlividual ejidos, but the overwhelming majority the crop lands

are worked individually while pastures and woodlands are shared./

The presence and expansion of manufacturing is a basic feature of

modernization, yet manufacturing establishments may have negligible impact on

their surroundings. The variables used were selected to identify those quali-

ties of manufacturing that are part of development* A high percentage of

females among employees in manufacturing may indicate a cottage industry where

women bring work to their homes. The variable referring to payrolls per month

as a ratio to the number employed includes Gray industrial establishments where

the annual worth of production was higher than $10,000. The variables referring

to income in manufacturing under or above a stated amount consists of those

people reporting income from such work in the month of Mcv, 1960; the denomi-

nator is the number of people in manufacturing who stated their incame.

The data an roads and railroads (Table 1, Graup 8) show the ratios of

route length to square kilometers of land and to population. Paved roads indi-

cate accessibility of travel. However, in general, the data on roads and

railroads appeared in highly irregular patterns and caution was used in in-

terpreting them. The variables labeled "useable roads" in Table I are

1
An ejiditario is a farmer who acquired land through the land reforms;

he can pass it on to only one heir; the land lapses to the state if not farmed
for two years. In the 1960 census, ejiditarios were called "proprietors."
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equivalent to those with the letter B in the rest of the study, referring to

the 1940 category of "traversible" roads and used to compare with pavod roads.

Glickls Index of Development is a composite of the following variables:

(1) percentage of economically active in manufacturing, 1950; (2) percentage of

economically active in non-agriculture, 1950; (3) percentage of population urban

(in towns of 2,500.^;, 1950; (4) percentage of population in cities of 10,000+ in

1950; (5) value added bymanufacturing per capita of the total population, 1950;

(6) value of manufacturing production per capita of the total population, 1950;

(7) average earnings of all personnel in manufacturing, 1950. These were combined

by ranking the thirty-two states and territories for each item and summing the

numerical value of the rank position for each state (those with smaller sums were

classed as developed).1 Electricity consumption per capita was included among

the variables for several reasons; it permits standardized comparisons among

states and over time and is a measure of modernization in homes as well as for

public works and industry.

In Table 2 are listed variables selected for purposes of measuring

changes over time, and differentials by sex and by degree of rural-urban

contrast. Variables describing change were in the farm of differences or a

ratio. Differences between generations in literacy can be interpreted in

several ways: differences were specified between the literacy of youth (15-19

years old) and middle-aged (40-49 years old), or between the middle-aged and

aged (over 60 years). When differences were large, literacy in one generation

was diffusing rapidly. Where differences mere small, there was either a legacy

of high literacy-rates from one generation to the other or a backward area with

little progress. These differences included distinctions of males and females

and of rural and urban areas. Large differences between males and females or a

;Glick, op. cit., p. 32.
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high ratio of males to females, who had acquired a "progressive" trait, was

indicative of a backward area. Where females matched males in the achievement

of literacy (or some other trait) or showed signs of catching up, the area was

"making progress." One set of literacy differences was based on percentages of

youth literate in 1940 minus the percentage in 1930 and another on 1960 manna

1940 rates. In general, areas which made the greatest gains in recent decades

were those which had the farthest to go or had been the most backward initially.

Group 3 includes a variable designed to distinguish recency of urbani-

sation: the proportions of the population living in urban centers in 1960 minus

1950 divided by the propartions living in urban centers 1960 minus 1940. In

Group 4 sex contraste and changes over time in the proportions of the population

with the indicated culture traits signal the pace and incidence of trends toward

cultural modernization.

Variables measuring the differences between years in the distribution

of the economically active in the labor force and changes in the agricultural

structure and in agricultural productivity were listel in Groups 5 and 6.

Group 7 includes variables measuring changes in salaries in manufacturing, and

Group 8 lists variables showing changes in communication, transport, and utility

facilities.

Evaluation of data

All census enumeration is subject to errors of collection and tabulation.

As a country continues to utilize data collected, it revises and improves pro-

cedures. Myers has this to say about the Mexican censuses:

The reliability of Mcdcan statifitics depends very much on the date and

manner of their collection. The largest single body of data is found in the

national census taken in 1895, again in 1900, and every ten years thereafter.

Unfortunately, most of the data compiled before 1940 are extremely unreliable.

The early compilations are under-enumerated, and the census of 1921, taken so

soon after a period of revolutionary upheaval, is barely usable. The census
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of 1930 is somewhat better but still cannot be used with any real confi-
dence. After 1940, the data are more reliable, but still subject to
problems of under-enumeration and to the perpetuation, for the sake of
consistency, or earlier inaccuracies.

Other statistical compilations follow the same pattern but ewe general-
ly less reliable at each interval because of decentralized collection pro-
cedures. Over the years individual ministries have compiled data for their
own pwposes, and levels of accuracy and comparability have suffered ac-
cordingly. In many instances, the inadequately explained sampling pro-
cedures wtich have been used cast considerable doubt on the validity of
the data cinstructed from them. Recently there has been some improvement,
and a few ministries and states are now able to supply relatively accurate
information. Unfortunately, some of the educational statistics are still,
among the least reliable because of the inadequacy of student accounting.'"

However, errors will decrease rather than increase the computed correlations.

ThrousThout the study, checks on the reliability of the statistics were

made on each of the four hundred variables in the following ways:

1. Watching for qualifying comments and explanations accompanying

the source.

2. Totaling columns of percentages for each state listed and com-

paring the total with national figures.

3. Comparing figures taken from two sources; as enrollment of

males plus fenales 6 to 14 from one table or publication and

total enrollment of 6P to 14-year oils taken from another.

4. During preliminary mapping and graphing of variables, oc-

casional errors were spotted where a state was wildly out of

line.

5. Eoting variables (as some of those on roads) which were so

erratic in correlation matrices as to defy interpretation.

iliFers, loc. cit.,
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$tiies
The procedure far selecting variables vas first to seek comparable data

within each category for two a- more census years. Some of the data were put

into similar forms for comparisons; for example, in tabulating adult literacy

rates the 1930 census used 30 plus years of age, the 1940 census used age 40

plus, and the 1960 census used 5-iyear categories through 85 plus years. The

percentages were computed far the 30 plus age group for 1930 and 1960 and for

the 40 plus age group in 1940. Far 1960 the 5-year age categories were added

to form proportions comparable to the preceding censuses. The figmres for each

variable were copied in raw form for each state, put into a percentage or ratio

form, and checked for comparability and internal evidence of accuracy:

Apart from the teckground and descriptive material, the methodology of

the stu4y embraoes straightforward statistical analysis. The distribution and

diffusion of education among sub-populations (residence, age, sex, occupation)

in each of the states of Mexico is delineated for each of the four census years.

The basic problem is to trace the interrelationshipe between educational and

other data at a given time and to relate tine trends in these two broad cate-

gories of data. The statistical techniques were simple correlations, component

analysis (varimax rotation), and multiple regression analysis, together with

statistical mapping and scattergrams.

After the data were edited and percentages derived, all states am eadh

item were ranked and the array divided by quartiles to provide information

about variability among states and a basis for deciding whether to use raw or

log scores in the correlation and components analysis. The following equation

was computed for each distribution, from both raw scores and logarithmic values:
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ahere = quartile 1,

trir-tri
= median, and

Q3 quartile 3.

The log ar the raw score was then used depending on which distribution was more

nearly symmetrical (and to what extent closer to a normal curve). The log of

100 minus the raw percentage score was used mbere this came closer to symmetry.

Specifications concerning log transforms of variables for regression and com-

ponents analysis are given in the glossary in the Appendix tables. A starred

item (1) in a table indicates the log transform of 100 minus the raw percentage

score and should be interpreted by a reversal of sign. Tim asterisks (**) or

two reversals are interpreted by the sign as it appears. In tables accompanying

the text, sioms have bean changed instead of using stars on the reported corre-

lations. Alternatively in some cases, as with migration and with incomes under

500 pesos monthly, the descriptiaa of the variable is revised.

The Federal District was omitted from the correlations and the subse-

quent procedures because its extreme values were likely to distort the associ-

ations among variables.
1

To get a clearer picture of possible relationships, certain variables

characterizing education and selected socio-economic aspects were selected far

scattergramming and variables were chosen for prelirrinary mapping.

From this initial investigation, five correlation matrices of approxi-

mately 100 variables each were computed.2 The output was then studied for

1Howevar, the Federal District is included in the discussions of per-
centage distributions and rankings throughout the study. Predictions of the
position of the Federal District were made from the regression analysis and a
separate section is devoted to this in Chapter VI.

2Eight variables were repeated in all matrices: proportions of eco-
nomically active males in agriculture, proportions of males walking barefoot,
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preliminary substantive insights and for selection of variables to be used in

a factor analysis. One criterion in setting up the factor matrices was to

choose those variables that showed relativeV little correlationadth other

scores from the same matrix but high correlations with scores frau other

matrices. In other words, where several variables in the correlation matrix

formed a tightly knit group, only one variable of that cluster was used in the

factor matrix. An item showing low intercorrelations with all other variables

was eliminated since it would contribute little to the definition of factors.

Four factor matrices were run and will be designated hereafter by the letters

Al B, C, and D. The purpose of the components analysis was to reduce the origi-

nal number of descriptive variables to a anallar nuAber of amtually independent

factors each of which pulled out components common to a large number of associ-

ated traits. Factor scares that were interpreted to have special relevance for

developaent were mapped to point out the geographic clustering of traits.

Some multiple regressions were run with educational enrollments as the

dependent variables, using selected education awl non-education variables as

possible predictors of enrollment variations. These are discussed in Chapters V

and VI. Variables that had high loadings on the same factor were not included

in the same regression. Ihelaudmun number of vAriables in one regression

useable roads to area, and enrollment of 6- to 14-gyear olds, eadh for 1940 amd
1960. The matrices were organized in the following wayl Matrix 1, literacy
and characteristics of culture; Matrix:2, occupations, characteristics of the
economy; and adult levels of education; Matrix 3, demographic qualities,
communication and transportation items, continuation rates of children in
school, and variables shoving changes over time; Matrix 4, education of youth,
as enrollments, age-grade progress, pass rates, and school facilities; Matrix 5,
the salient qualities of the adult population: literacy; schooling, occupaUons,
income, demography. These were chosen after examination of the first four
matrices, and are drawn from all of them.
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equation was five. Educational enrollments were the dependent variables and

the independent variables selected to "explo4.1" enrollments ware drawn from

various categories of data...agricultural structure, occupations, demographic

characteristics, communication, and transportation.
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TABLE 1

INVENTCRT OF VARIABIAS MED

Total State
411

Rural Urban

1930 1940 1950 1960 19140 1960 1940 1960

Education

Literacy: age

Per cent 11+F
6+

10+ 139 340 vas
2142 3143 1/414

Per cent male
10-114
35-19
20-24
25-29
30-39
40-49
50-59
60+
30+
40+

Per cent fatale
10-114
35-19
20-24
25-29
30-39
/40-49
50-59
60+
30+
140+

Per cent of population
age 6 yrs. and over,
literate but no
schooling

Males
Females

156 158 160

153
2514

189 173
188 172
187 171
186 170
185 169
184 168
183 . 167
182 166

252
1148

197 181
196 180
195 179
194 178
193 177
192 176
191 175
196 174
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TABLE 1--Cantinued

Law school attainment:

I1930 1940 1950 1960

Total State Rural Urban

Per cent of males by age
and years of school

6+ No school
25+ No school

30+ No school

25+ 1-6 yrs. school
30+ 1-6 yrs. school

Per cant
age and

6+
25+
30+

of females by
years of school
No sdhool
No school
No sdhool

25+ 1-6 yrs. school
30* 1-6 yrs. school

High school attainment:

Per cent of males by age
and years of school

6+ 6+ yrs. school

25+ 7+ yrs. sdhool
30+ 7+ yrs. school

25+ ID+ yrs. school
30+ 10+ yrs. school

25+ 13+ yrs. school
30+ 13+ yrs. school

15+ baccalaureate
15+ university

1910 15)60 1940 1960

... 254 ... 256 ..

... ... 226 .. ...

... .4'. 228 ...

000 232 000
000 00 234 00

261

00 00
000 000

000 000

000 000
00

000 248
250

257
227

.2.29

233

235

240

111

.0.0

.0

.0.

...

...

...

...

..

000 000
000 000

0 0
GO 00
000 0 0
000 000
000 000 00

.0.

000 000 00 0 000
238

.0. .0. .0.

242

000 000 000 000
246 000 000 0
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TAMAR 1Ccntinned

41IW

V'

Total State Rural

1930 1940 1950 1960 1940 1960

Urban

1940 1960

Per cent of females by
age and years of sChool

6+ 6+ yrs. school ... 262 ...

25+ 7+ yrs. sdhool ... .. 237

30+ 7+ yrs. school ...

25+ 10+ yrs. school .. ... 241
30+ 10+ yrs. sdhool ... .. ..

25+ 13+ yrs. school ... ... 245
30+ 13+ yrs sChool ... ... .
15+ baccalaureate ... 249 ...

15+ university ... 251 ...

,Education of youth,

Enrollments:

Ftr cent of 4 and 5 year
olds in preschool ... 263 ...

Per cent M+F 6-14 yrs.

Per cent males
6-10 yrs. old
6-14 yrs. old
7-12 yrs. old

15-17 yrs. old

Per cent females
6-10 yrs. old
6-14 yrs. oId
7-12 7rs. oId

15-17 yrs. oId

265 00 60

267 .
.. . ..
... ... 276
... ... 334

268 ... ...

000 060 000

... ... 277

... . 335

..

...

239

...

243

...

...

...

...

...

..

..

..

..

.

..

...

...

.40.

...

...

..

...

... ... ... ... ...

247 ... ... ... ...

... ... ... ... ...

... ... ... ... ...

264 .. ... ... ...

266 . 274 ... 273

.. .. ... ... ...

270 .. ... ... ...

... ... ... ... ...

0.0 ... ... 000 000

... ... ... ... ...

271 00 0410 000 000

... 060 000 .0 600

... .. ... ...
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TABLE la -Cmatinsed

Total State Rural Urban

1930 1940 1950 1960 1940 1960 1940 1960

Pass rates:

Per cent who pass exam
of those present
Grade 2 000 0 000

Grade 4 000 000 0
Grade 6 000 000

Per cent who pass
secondary school ezmn
Males 000 000 000
Females 000

Age grade progress in school

Per cant males
Aga 8 above Grade 1
Age 10 in Grade 1
Age ID ibove Grade 3
Age 12 above Grade 3
Age 13 modal grade

Per cent females
Age 8 above Grade 1
Age 10 in Grade 1
Age 10 above Orade 3
Age 12 above Grade 3
Age 13 modal grade

School facilities:

369 377 368 376
... 371 379 370 378

... 373 381 372 380

340
341

0.0 00
000 060

... ... ... ... di.. 314 5 .. 344

... ... ... ... ... 348 .0. 347

... ... ... ... ... 351 ... 350

.. .. ... . ... 353 .. 352

.. .. 355 354
4

.. . . . . 357 .. 356

.. .. . . . 360 . 359

... ... ... ... ... 363 . 362

... ... ... ... ... 365 ... 364

... 06O 000 000 367 ... 366

Per cent of schools with
1 to 3 grades only 395 390 394 389 393

Per cent of economically
active population who are
teachers 387 388 00 .00
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TABLE 1--Continned

-11MINIIImmENMINOMII

Total State Urban

1930 1940 1950 1960 19140 1960 1940 1960

Continuation rates primary
school by percentages:

Beginning of year
enrollments
Grade /ear
2/1 1943/1942
3/2 1943/1942
4/3 1943/1942

5/4 19143/19142

6/5 1943/1942

2/1 1960/3959
3/2 1960/1959

4/3 1960/1959
5/4 1960/1959
6/5 1960/1959

End of year enrollments
(day sdhool)
Grade Tear
2/1 1943/1942
3/2 1943/1942
4/3 1943/1942

5/4 1943/1942
6/5 1943/1942

End of year enrollments
Grade Year
2/1 1960/1959
3/2 1960/1959

4/3 1960/1959

5/4 1960/1959
6/5 1960/1959

... ... ... ... 291 ... 286

... . .. 292 .. 287

... ... ... ... 293 . 288

... .. ... ... 294 ... 289

.. .. ... ... 295 ... 290

000 0 000 000 000 302
... ... ... ... ... 303
... .. ... ... ... 304
... ... .. ... ... 305
... ... ... ... .. 306

*00
000 0

00 000 .00

000 00 00

000

315
316
317
318

319

000
000
000

297
298
299
300
yal

310
311
312

313
314

000 325 320
... ... ... . ... 326 . 321
.. ... . ... 327 .. 322
... ... ... .. ... 328 ... 323
... ... ... ... ... 329 ... 324

Grade 5/1
Urban 1942 000 000 000 000
Rural 1942 000 000 000 000

Urben 1960 000 000 000 000
Rural 1960 000 000 000 000

331

333

330
000 000

332000 0
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TABLE 1-4ont1nued

Total State Rural Urban

.....

1

1930 1940 1950 1960 1940 1960 1940 1960

Continuation rates
secondary sdhool by
percentages:

Third yearftirst year
Males 000
Females 000

338

339

Demographic

Density to area: 1 2

Migration:
Per cent of males barn
in the state in whidh
they are living

tbanisation:
Per cent of population
in towns of 2,500*

Per cent of population
in cities of 50,000+

Per coat of urban popu-
lation in capital city
Size of capital city
Capital city is largest
city ar not

00 15 16 17

3 14 5 6

22

8 ii. 9
10 ". 11

7

0 000 0. 0000. 000 000 000

Marriage and fertility:
Per cent of 20-24 year

old females single ... .... ... 45 ...
Per cent of total
females under 5 yrs. old .. 46 ... 47 ... .. ... ...

Number of children born
living to females 40-49
yrs. old .. .. .. .. ... 49 .. 48

Culture

Per cent of total popu-
lation non-Catholic

Per cent of dwellings that
have running water

0. 113 114

43
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TINE 1Continmed

Per cent of population who

sleep on floor and do not
eat wheat bread

Per cent of population who
sleep on bed

Per cent of population who
do not eat idlest bread

Per cent of population vlio
walk barefoot
Males + females
Males
Finales

Labor force status and
occupairons

Economically active:
Per cent of males
Per cent of females

Per cent of females 10+
mho are econ. active
Per cent of females 12+
who are econ. active

Total State Rural Urban

1930 1940 1950 1960 1910 1960 1940 1960

US 000 00 000 000 000

116 0. .0 000 00 000 000

117 118 119 000 000 00

eoe 000 124 123
126 127 ...

... 128 129 130 ...

5o 51 52 53

54 55 56 57

000 58

Per cent of 8-11 yr. cads
mho are econ. active

Males 04.0
Females 000 000

Per cent of economical17
active males in
Manufacturing
Ulite collar
Clerical
Professional
Agrizulture
Mining
Public administration

59

62
63

000 000 00
000 00 000

000 000
000 0.0

95 96 ... 97 . ... ... ...
... 64 ... 65 ... . ... ...
... ... ... 71 ... ... .. ...
... ... ... 74 ... ... ... ...

78 79 ... 80 ... ... ... ...
110 111 ... 112 . ... ... ...

76 77 ... . .. ... ... ...
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TABLE 1--Cont4nued

Total State Rural Urban

1930 1940 2950 1960 1940 1960 2940 1960

Per cent of economically
active females in
Widte collar
Clerical
Professional

Per cent of economically
active MtF in
Professional
Clerical

Characteristics of agriculture

Per cent of males in
agriculture mho are
laborers
Per cent of males in
agricultweidm, are
proprietors

Per cent of males in
agriculture who are
Oiditarios
P-7iirrliiringota1 terra
that are mechanised
Per cent of farm w:thout
even animal traction

Equipment/land value
Glick: returns to the
%man Agent

Per cent in agriculture
with incomes over 500
pesos monthly

pharaoteristics of menu-,
facturing

Per oent of females in
manufacturing labor foi-ce
Payroll per month/number
employed in factory

... 67 ... 68 ... ... ... ...

... ... ... 72 ... ... ... ...

... ... ... 75 . ... . ...

.0 0000 . 73
70

*O. 0 000 000. 000

... 83 ... 84 ... ... . ...

... 85 ... 86 ... ... ... ...

... 82 .. ... . ... .. ...

000 000 89

90
88

92 93

0 000

99 100

105 106

91

000 101

107 108

000 600 000 000

O410 00 00 0
41410 .0 0. 0
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TABLE 1--Continued

Total State Rural

1930 1940 1950 1960 1940 1960

Value added by manu-
facturing: Glick 104
Per cent of popnlation in
manufacturing with Jammu
1,500+ pesos monthly 102
Per cent of population in
manufacturing xl.th incomes .

over 500 pesos monthly 103

Communication. transportotion
anci oilier deveSsment iices

Per cent of dwellings with
radial:

Per cent of popubition
using libraries with 500+
volumes

Number of seats sold at
cinema/population

Per cent of population
who out bicycles
Per cent of population
who own automobiles

Railroadstrlation
Railroads
Roada/pcpilation
Roads
Usable roads/population
Usable roads
Paved roads oads
Electricity consumption
per capita

Index of development: Glick

;. 1414

Urban

1940 1960

112 .
39 . Ito ,,,

29 30

32 33
18 .. 19
20 21
22 24 o
25 27
23
26 o

28

36 37
S 61
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TABLE 2

VARIABIZS CONS1RUCTED AS RATIOS CR DIPFERNICES
OF TABLE 1 VARIABLES

Variables Shoving Change
over Time and Ratios

Total State

I1930

Rural Urban

4

1940 )950 1960 1940 1960 1940 1960

Education

Literacy percentages

Males by age
(15-19)440.49)
(40449)-(60+)

Females by age
(35-19)44049)
(40-119)-(600

Males minus femalen
by. age

60+
50-59

40-49
30-39
25-29
20-24

15-19
10-314

Males/immales

15-19
4049

Males
1940-1930
1960-1940

Females
1940.1930

1960-1940

6+ yrs. 1960-1950/
1960-1940

161-161
163-------163

162---162

165

202 198
203 199

204 200
205 201

226 206
227 207
218 208
219 209
220 210
221 211
222 212
223 213

225 215
224 214
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TABLE 2 --Continued

Variables Showing Change
over Time and Ratios

Total State I Rural

1930 1940 1950 1960 11940 1960

Urban

1940 1960

School attainment

Adults age 25+ 1950
Adults age 30+ 1960
No schooling

Females/males
Niles 1950-1960

abELLMELIEjeta

Enrollments

252 260
258- 258

Percentage enrolled in
school for first time
at age 6 by monthly
income in pesos

200 278
201-600 279
601-1,000 280
1,000 281
(601-1,000)-(200) 282

Percentage enrolled in
school for first time
at age 6 by father's
occupation
Agriculture 283
Professional 284
(Father professional)
minus (father in
agriculture) 285

Fnmales/Mmles
6-10 year ads 269
6-14 year olds 272

Urban minus rural
6-14 year olds 275...275
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TABLE 2--Continued

Variables Showing Change
over Time and. Ratios

Total State

1930 1940 1950 1960

Rural Urban

1940 1960 1940 1960

Aga grade progress in
school:

Age 8 above Grade 1
urban minus rural
Mhles
Females

Aga 10 in Grade 1
rural minus urban
Males
Females

School facilities

Sohodllowith 1 to 3
grades only, 1942
minus 1960
Urban
Rural

Beginning of year
enrollments

Urban minus rural

4/3 1943/1942
4/3 2960/1959

1960 minas 1942

4/3 Urban
4/3 Rural

Demographic,

Urbanizatica:

Percentage of population
in towns 2,500+

1960495019604940
1960/1930 1340MMID13

396---396
397- ---397

296---------296

309 ....,309
308 --308
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TABLE 2Continued

Variables Showing Change
over Time and Ratios

-NEIL

Total State Rural Urban

1930 1940 1950 1960 VW 1960 1940 1960

Culture

Percentage of total popu-
lation
Do not eat wheat bread

1940-1950

1950-1960
1940-1960

Percentage who walk
barefoot
Maims

1940-1950
1950-1960
1940-1960

Females
1940-1950
190-196o
2940-1960

Maes/females barefoot

Labor force status and
occupations

1960-1940

Percentage of soon.
active males in
Manufacturing
Agriculture

*its collar
Percentage of soon.
active females
Percentage of econ.
active females in
white collar

120---120
121---121

122---------a22

133-133
1314-134

136 ---136
137 ---137

131 332

980041.0m141198

60....60
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Vhriables Showing Change
over Time and Ratios

Total State Rural Urban

1930 1940 1950 1960 1940 1960 1940 1960

Characteristics of agriculture

1960-1940
Percentage of males in
agriculture who are
proprietors

1950-1930
01idk returns to the
Human Agent

Characteristics of manu-
facturing

Payrolls/number employed
in factary 1955/1940

Communication, transportation,
and other development indices

1960-1940
Seats sold at cinema/Pop.
Bicycles/pop.
Aatos/pop.

1960/939
Percentage of autos to
population

1960-1940
Electricity consumption
per capita

94 --94

109 109

41-- -----

38- - ---38



CHAPTER II

THE SOCIO-ECONOMIC GEOGRAPHY OF MEXICO

Mexico has been called a society in transition, assuming the direction

of development to be toward an industrial and urban nation. How rar has Mexico

come in relation to other nations of the world toward this goal? To what extent

are the components of development present in Mexico? How do thwy interact?

Nhat are the patterns of concentration and dispersion of modernization. An

overview of such questions is the primary purpose of this chapter. At first

there will be a brief discussion of summary national indices of Mexican develop-

ment in world perspectives going an fram this to a presentation of internal geo-

graphic variations on three summary modernization indicators (factors fran each

of the three matrices used in the components analysis). Later sections present

spatial distributions and relate urbanizatioL indicators on urban structure to

population distribution, and densities, occupational structures, characteristics

of agriculture, characteristics of manufacturing, cultural traits, and transpor-

tation and communication facilities. Literacy and schooling are discussed anly

as they are important in the modernization factor; they will take a central

place in chapters to follows.

Indices of Mexican Development in
'AAA Perspective

The Atlac of Economic Development provides an ecological framework for

an assessment of economic growth among nations of the world as of the late 1950's.

The world means, given in the Atlas are based on populationaveighted values for

43
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the countries for which data on the particular item were available. Compu-

tations were made for Argentinals relative position as well as Mexico's in

order to provide comparisons between two of the more advanced Latin American

1
countries. Figure 1 lists the variables used in the Atlas.

Mexico's (=now has been expanding steadiky in the last tvo decades.

A. wide range of consumer and producer items are being manufactured. At the

same time the agricultural sector has bean producing raw materials for both

domestic industry and export. The Atlas gave &atom gross national product

per capita as $187 in Ainerican currency, which was slightl,y below the world

mean of $200, and ()compares with $2,343 for the United Stems, $374 for

Argentina, and $66 for Bolivia. A later figure places the Mexican gross

national product per capita, corrected to the prices of 1960 at $30111 the per

capita product in the Federal District at $796, and in the state of Nuevo Leon

at $566.

This increase took place in spite of one of the highest annual rates of

population growth in the world, 2.9 per cent. (Argentina had a growth rate of

1.9 per cent, the United States 1.8 per cent.) Such rapid growth engenders the

risk of reducing individual incomes and the level of living.

The proportion of the population aged 5 to 14 (26.3 per cent in 1957)

was among the world's highest; among nations the range was from 13.3 per colt

to 36.1 per cent (for Argentina 19.5 per cent). While youth in9lies potential

productivity., a currently high proportion of dependents places a heavior burden

on the euonomically active, especially in costs for the uxpansion of the formal

educational system.

of Chicago Press, 1961).
'Norton Ginsburg, Atlas of Economic Development (Chicago: University



Fig. 14-4cononic indicators for Nolo° and Argentina (fre Norton
Ginsburg, Agas of !Canonic Develment (Chicago: The University et Chioago
Press, 19611), The relative positions of FiezLoo and Argenttha were in the
form of ratios to the world means given in the WAAL, The world mean is a
weighted average for reporbing countries; the weights are oomut7popmlations.
0 Nalco, X Argentina.
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Map

Relative ValuesMexico and Argentina

.1 .2 .3 .4 .5 .6 .7 .8 .9

2 Billions of U. S. dollars--gross
national product

3 U. S. dollars per capita--gross
national product

II. The Population
4 V'ersons/sq, kilometerdensity

of population
5 Annual rate--population growth
6 Infant deaths/1,000 live

births--infant mortality
7 Proportion in age groups 5-14--

youthfulness of population
8 Physicians and dentists per

100,000 population
9 Calories/capita/dayfood supply

III. The Or anization of Population
10 1er cent of active popula1on in

agricultural occupations
11 Per cent of population in cities of

20,000 and moreurban pop.
12 A measure of primacy--urban pop.
13 Percentage of adults literate
14 Daily newspaper circulation per

1,000 population
15 Proportion of children 5-14 in

primary school
16 Percentage of total pop. in

secondary and higher education
IV. The Resource Endowment

17 geciares/capita--cultivated land
18 Hectares/capita--agricultural pop.
19 Per cent of land area cultivated
20 Wheat yields--100 kilogralhectare
21 Rice yields--100 kilograms ectare
22 Energy potentials--trillions of

kilowatt hours
23 Energy potentials--millions of

kilowatt hours/capita
V. Accessibilit

24 RaiJay ensi y-- ilometers/100
square kilometers

25 Railway Octsitykilometers/
100,000 population

26 Railway density--kilometers/
person to pop. distance

27 Million freight ton--kilometers/
railway kilometers

0 X

X

0

X

X

X

0

0

X 0

X 0

X 0
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11111116,

Map

Relative Va lues--Mexico and Argentina

.1 .2 .3 .4 .5 .6 .7 .6 .9

28 Million freight ton--kilometers/
100,000 population

29 Road density--kilometers/100
square kilometers X 0

30 tzoad density--kilometers/I00,000
population 0

31 Motor vehicles/1,000 population 0
32 Vehicles/100 kilometers of roads

0

VI. Technoloulk Industrialisation
33 Gross energy consumption--miafins

of megawatt hours

34 (iron energy consumption.megawatt
hours per capita

35 Commerical energy consumption--
megawatt hours per capita

36 Commercial energy consumption as
per cant of gross coneumption

37 Commercial energy consumption--
annual rate of change per
capital 1937-54

38 riectricitygeneration--kilowatt
hours per capita 0 X

39 Hydroelectricity generation--
kilowatt hours per capita I 0

40 Water power developmmnt--
proportion of potentials devel. 1 0

41 Consumption of steel--metric tons
per 1,000 population 0

42 Petroleum refining capacity=-
barrels/day/1,000 population

43 Commercial fertiliser oonsumption--
kilograms/hectare of cultivated
land 0

X 0

0 X

VII. Externallelations
44 International mail Tio7-7-pieces

dispatched/1,000 population

45 Imports and exports in millions
of U. S. dollars

46 Imports and exports in U. S.
dollars per capita

47 Raw materials as per cent
of exports
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The world pattern of primary-school enrollment resembled the geographic

distribution of literacy and gross national prodoct per capita.1 Abwat 47 per

ccat of Mexico's 5- to 14-year olds were enrolled in primary school, compared

with 68 per cent in Argentina; New Zealand ranked first with 90 per cent. In

1957, 60 to 65 per cant of Mexico's adult population were literate compared with

85 to 90 per cent in Argentina. Mexico ranked above the world mean in proportion

of youth in primary school and in the percentage of adults literate. However,

there was a serious gap between the population receiving basic and advanced edu-

cation. The stock of manpower with advancwl education has implications for the

ability of a country to use technology. Mexico's position was well below the

world mean in the proportion of the population enrolled in post-primary schools:

.59 per cent (compared with 2.86 per cent for Argentina and, 6.02 per cent for

the United States).

On infant mortality and food supply (measures of the "well being" of

the population), Meaico came close to the world mean, and slightly below it in

availability of physicians and dentists.

Merico ranked above the world mean in urbanization (2b per cent living

in cities of 20,000) but far below Argentina (48 per cent). On city primacy

(the percentage of the population of the four largest cities who live in the

largest city), the ratio for Mexico Was 74.3 per cent compared with 79.4 per

cent for Argentina. High proportions of the population employed in agriculture

can be taken as the reverse of an industrial urban society (the data did not

differentiate commercial frmn subsistence farming). In 1957, 58 per cent of

Mexico's population was engaged in agriculture; the range among nations was

5 to 93 per cant. Ten years earlier, in 1947, only 25 par cent of the ovu-

lation of Argentina had been employed in agriculture. Much attention has teen

h 2.

r. 14'
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given to land redistribution in Mexf,co, and for cultivated land per oapita of

the total and of the agricultura population, Mexico's position was far above

the world mean. Howevw, widespread distribution and land ownership is not a

reliable indication of agricultural productivity. (Land per capita of the

total population was .62 hectares for Mexico, the world mean was .49; land per

capita of the agricultural population was 3.4 hectares for Mexico compared to

the world mean of 2.57.) Wheat and rice yields were above the world mean; but

these are not staple crops in Mexico. In Mexico, a diet of maize, beans, and

squash is part of the pattern of going without shoes and adhering to an indige-

nous way of life. A, diet of wheat-bread and rice, which are non-indigenous

foods, marks the changing parts of the society; increased urbanization has been

associated with an increased demand for these latter foods.

On, railroad density in ratio to area and to population, Mexico ranked

above the world mean. On intensity of use of the railway per kilometer of

track, Mexico and Argentina were both low. Only six countries were above the

world mean of 2.57 million freight tan-kilometers per 100,000 population; at

70 per cent of the world mean, Argentina was the highest ranking Latin American

country on this measure, while Mexico scored only 30 per cent of the world mean.

Road density showed a pattern similar to railroads.

The energy consumed in a country may- measure the ability of that society

to harness resources for prodoltive ends. All of Latin America except Brazil

were below the world mean in gross energy consumption, and in megawatt hours per

capita all except Cuba and Venezuela were below the mean. However, Mexico and

Argentina alike approached the world mean in the proportion of total energy

consumed from icizsil fuels and hydroelectric power. Mexico was above the world

maan on annual rate of change in commercial energy consumption per capita between
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1937 and 1954. According to the world pattern, however, changes in this measure

mmre not necessarily associated mith rising incomes and levels of living. Among

Latin American nations, Mexico ranked secamd behind Brazil in per capita output

of crude steel.

One index of the application of technology to agriculture is the use of

cammercial fertilizer. Mexico utilized 7.0 kilograms per hectare of alltionetai

land and Argentina .4 kilograms; the world mean was 22 kilograms. However,

differences in agricultural systems and in soils must be considered in evalu-

ating fertiliser use.

One value of the preceding comparisone is to test the consistency among

measures of relative development. While each was selected as indicating in-

dustrialization, time and again particular measures failed to differentiate at

all clearly among countries; developmot is complex and the meaningm ofimmly

variables (notably among the "urbanization") vary with the conte.-t. We isy ex-

pect that analogous ambiguities and complexities will arise even in comparisons

among the states of Mexico, for that camary is characterized by great geographic

diversity.

Modernization Factors

Turning from an ovnr-view of Mao:Loots position in world perspective,

ue can explore the patterns within Mexico. Table 3 delineates clusters of

traits associated with differential modernization among the states of Mexico

as they were revealed by companents analysis of three partially overlapping

sets of data: Factor Matrices A, B, and D.
1

The first factor in each case

was best described as a summary "modernization" index, but emphasis differs

depending upon the variables initially included in the program.

1Factor Matrix C was composed of educational variables only.
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Factor Writ A (which was in fact done last) pulls together selected

variables fram eadh of the prior matrices and thus has the largest overlap with

each. The variables inawded and their loadings an the first factor that showed

up in this matrix are shown in the first column of Table 3. Traits with the

highest positive loadings link white-collar occupations and adult school at-

tainments. Thus the higheet positive loadings (all over .900) were for males

in white-collw occupations in 1940, the population of both MOB in clerical

occupations in 1960, adult males with 7+ years of schooling in 1950 and in 1960

and with 10+ years of schooling in 1960. The high loading for proportion of

males in public administration in 1940 (.840, Aso reflects a relationship be-

Usen eztent of education and occupational structure. Negative loadings were

correspondingly higilest for proportions of males engaged in agriculture (-.813

in 1940 and -.855 in 1960). Loadings for proportions of incomes over 500 pesos

per month in manufacturing and in agriculture in 1960 were positive, at .790 and

.733 respectively. Literacy rates and changes in them had only moderate loadings

compared with the high loadings on the variables indicating somewhat higher edu-

cational attainments. Negative loadings an recent changes in literacy indicate

that recent progress in this respect has bean primarily a catching-up process in

the more backward areas. At the forefront of change, an the other hand, are

states that scored relatively high an auto ownership, attendance at movies, and

use of radios in 1940, all variables with positive loadings above .700. Two

other variables, urbanization in 1940 (.721) and in-migration in 194o (.673),

were also part of the lead cluster.

Matrix B in the components analysis included the occupation variables

that were also in Matrix Al but it differed from Matrix A in several respects,

the most important of which were the fuller representation of culture variables

and variables relating to youth in school (which replace the emphasis on adult
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schooling). The Matrix B modernization factor accordingly picks up traits that

were common 4.0 both Matrices A and B and had high loadings on Factor 1 of

Matrix A, but adds positive loadings of .700 or more referring to school en-

rollments: negative loadings of .700 or more on proportion of over-age school

childrem, wage employment of children, and the persistence of traditional traits

(walking barefoot and not eating wheat bread). In the absence of adalt schooling,

the litsracy variables receive higher loadings than in Factor 1 of Matrix A.

Factor Matrix D included all the change and difference variables, but

the tirst factor is still dominated by-variables relating to basic occupation

structures and levels of education. The only change variables with loadings

over .600 refer to literaey of children age 10 to 14; loadinge vere positive

for the period 1930 to 1940, negative for 1940 to 1960--a very interesting indi-

cator of the phasing of development processes that will be described in later

chapters. The only-difference variables added in Matrix D that loaded .600 or

higher on the first factor referred to urban-rural differences in the proportions

of over-age children in Grade 1 (with high negative loadings).

One of the outstanding features of development is its uneven distri-

bution and wide local variation in space. The northern states bordering on the

United States and a few metropolitan areas in the center of Mexico (around the

historicalV important cities of the Federal District, Guadalajara, and Puebla)

have been favored. Abundant natural resources, favorable topography and climate,

proximity to previously developed areas or sites of older population settlements,

sach provides a perspective from which to explain regional diversity. The physi-

cal profile that defines dissimilar regions in Mexico is paralleled by diverse

subcultures with differing traditions and positions of lead or lag in the

modernization process. Figure 2 presents this physical profile, Figure 3



Fig, 2.--;.Map of elevations, Mexico.
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Fig. 3,--States and major cities of Mexico.
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identifies the states and major cities of Mexico, and Figure 4 shows the geo-

graphic patterning of scares on Factor 1 of Matrix D.

The dominant phymical features of the Mexican landscape are the too

mountain ranges, the Sierra Madre Oriental on the east coast and the Sierra

Madre Occidental flanking the west coast. The topography of the central

plateau varies fram large flat plUns in the north to hilly areas in the

center. The level land in the plateau supports the largest rural population,

because of its fertile soil, ease of tillage, and rainfall. However, MR indexes

of development the central area has an equivocal position, containing both the

largest cities and some highlyrural states. The north-central area is fairly

level but has a semi-arid climate; rainfall averaged less than twenty inches

and except where there is irrigation or mining, people are supported by grazing

livestock. The landb developed in the north are planted with cotton for export,

maize, and wheat. The north has been the beneficiary of the greatest efforts in

irrigation, and these sites have bean developed with the more modern agricultural

techniques. The northern part of the country has sparsely inhabited rural

districts, the larger proportion of the population residing in urban areas.

In the tropical lowlands of the soatheasts the rainfall patterns make

farming difficult except for "plantation crops" of sugar, bananas, rubber, and

cocoa; hence the rural population is as scanty as in the dry north.

The Rio Grande which borders Texas is the major river in Mexico. Al-

though many rivers flow from mountains to both coasts, most have little economic

value; for part of the year they may be completely or almost dry. Papaloapan in

Veracruz perhaps contributes the most economically. There are few lakes of comm.

mercial value; the two most important are Lake Chapala in Jalisco and Lake

Patzcuaro in Michoacan. Lack of natural water resources makes irrigation

projects essential for maximum productivity of land.



Fig. 4.--Matrix 14 Factor 1.

Variable
Number

39 Movies/Pop 1940
64 Collar/EcAct M 1940
67 Collar/EcAct F 1940
70 Clerk/EcAct T 1960

140 Literacy 10+ T 1940
114 Literacy. 10+ T 1960
157 Literacy 10-14 M 1940
158 Literacy 10-14 F 1940
238 Adult 30+ 7+ Sch M 1960
266 Enrol 6-14 T 1960
348 Age 10 Or 1 MR 1963
360 Age 10 Or 1 FR 1963

Factor Loadings
(t.800 and Above)

.822

.883

.838

.866

.900

.852

.950

.920

.851

.803
-.815
-.850

A short-cut estimate of the rank of the Federal District for
these variables is 3.2 (fram a high of 1 to 32).
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Population Distribution and Urban Structure

Population density in itself, as was pointed out before, does not

differentiate the modernised from the isolated areas. A densely settiod area
nay be industrialised and urbanised or it may be agricultural, its local centers
having a minimum of outside contacts. Density per square kilometer does not

indicate how skillfully the people use land. However, the way population densi-

ty is associated with indices of agricultural developaent or with urbanisation
and commication can tell us about the conditions under which density is a
factor in development. In Table 3 (the factors in modernization) population
density had a moderately high negative loading.

There is wide variation in density from me state to another; =biding
the Federal District, in 19140 the range was tram 55.6 to .4 and in 1960 from

88.6 to 1.1 people per square kilometer. The geographic pattern is clearly
displayed on Figure 5. States having the highest density in 1960 (Tlaxcala,

Mexico, Morelos, Puebla, (ivanajuato, Hidalgo, Aguascalientes, Veracruz, and
Michoacan) are predominantly in the center. Hidalgo and Michoacan have high

proportions of males in aviculture. The states having the most sparse pow-
lations were predominantly to the liorth (Baja Califonda Sur, Sonora, Qiinuahua,

Coahuila, Durango, Baja California Norte) and close to the extreme eastern tip

of the country (Campeche and Quintana Roo).

Density shows low correlations with other measures of population concen-

tration (Table 14); the relationship to urbanization was negative except far aise
of capital city. The states with the largest capitals had the highest densities

in 1940 (.2914), but that relationship did not hold for 1960. Density also showed

a negative relationship to proportions of in-migrants (-.1499 in 1940) and to



Fig. S. --Population distribution and city size, 1960.
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TABLE

=MATIONS OF VARIABLE DEMISING POPULATION DISTRIBUTION

Variable Amber

Density

1940 1 1960

2

Urban

2930 1940 195o

3 14 5 6

1 Density 1940

2 Density 1.960

3 Urban 1930

Urban 1940

5 Urban 1950

6 Urban 1960

7 CaPitalidnalar 1960

8 CaPitalbrban 1940

9 Capitalbrban 1960

10 Capital size 1940

11 Capital sise 1960

12 Pop. 50,000+ 1960

15 Ins.migrantsiiesidents 1940

16 Infisigrantsiresidents 1960

1.000

.974

-.322

-.25o

-.197

-.2B8

-.086

-.315

-.375

.294

.077

-.156

-.499

-.556

1.000

-.260 1.000

-.192 .981 1.000

-.122 943 .955 14000

-.093 .907 .923 .977 L000

-471 -.039 -.075 -.1367 -.053

-.289 .292 .287 ail .153

-.373 .328 .307 .199 .154

.258 .256 .287 .245 .268

.201 .344 .340 .351 *hod

-.052 .615 .599 .600 .631

-.365 .577 .555 .575 .560

-.374 .457 .517



TABLE 4Continued

Capital Pop. In-aigrants/
Tha w Capital/Urban Capital Size 50,000+ assidants

.-
1960 1940 1960 1940 1960 1960 1940 1960

, 11
,

7 8 9 10 11 22 1,5 16

L000

547 1.000

.571 .943 L000

.239 .185 .238 L000

.351 .194 .281 .914 1.000

-.029 .236 .297 .482 .638 1.000

-.031 -363 .292 -.141 .054 .469 1.000

-.382 .297 -.240 .017 .440 .855 1.000
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growth in urbanization. However, by 1960, as we shall see later, density varia-

bles began to piok up some of the modernieng elements.

Defiaing urban populations as people living in localities of 2,500+s

the 1960 census showed just over half (50.5 per cent) of the total population

to be urban. In 1960, the states having the highest proportiona of their popu-

lation in communities of 2,500 or more were: Federal Didtrict; Baja California

Norte in the northwest; Nuevo Leon, Coahuila and Tamaulipas in the northeast;

Jalisco in west-center; and Yucatan and Campeche on the eastern peninsula. The

least urban states were in the center and middle south (Hidalgo, Oaxaca, Chiapas,

Guerrero, Tabasco, and Zacatecas). Of the most urban states, Campeche, Coahuilal

Baja California Norte, and Tamaulipaa were the least densely populated. The

states with the highest proportions urban in 1960 had been most urban in 1930.

There was very little correlation between the proportions of the population urban

and the Share of the capital cityin the urban population. As we should expect,

the more urban states were drawing migrants from other areas, although the highest

urbanization-migration correlation which was for 1960, vas only .517.

Cities varyin size, they differ in the proportion of the total urban

population of the state they contain, they differ in the functions they perform,

and in relationships to surrounding areas. A city maybe the primary one, domi-

nating by its size and influence, or it may be only one of several substantial

population centers of the state. In 1960, there were thirty-eight MacLean cities

with populations of 50,000 or over. Three of these (Mexico City, Guadalajara,

and Honterrey) accounted for three-fifths of the total population living in urban

canters of over 50,000. Guadalajara contain. 30 per cent mf the population of

Jalisco, and Monterrey include 56.5 per cent of that of Nuevo Leon. &eluding

the Federal District, in 1960 the only city other than Monterrey to contain more



76

than 50 per cent of the state population was Aguascalientes. The correlation

between proportions of a state's population living in cities of 50,000 or more

and the percentage of the urban populations living in the capital city in 1960

was on1y .297 (Table 4). As we should expect, size of capital city dhowed a

moderate association with proportion living in cities of 50,000 or more (.638)

amd with urbanization in 1960 (.408).

Urbanization and Occupation

Specialization and literacy are two aspects of the modernization of

occupational structures, and each is associated with urbanization. Thus, as

Table 5 shows, there are moderate or even high correlations between proportions

of the economically active population in white-oollar, clerical, and professional

employment and proportions living in urban places (of 2,500 or more). The corre-

lation for white-collar males in 1960 is the highest (.860); it is stronger for

both males and females in 1960 than in 1940. Higher proportions in these occu-

pations are also associated, again as we should expect, with net in-migration.

States that stand out in proportions in white-collar occupations together with

proportions living in cities of 50,000 or over are Baja California Nartes the

Federal District, Nuevo Leon, Aguascalientes, and Tamanlipas.

As already noted, the over-all population density in a state runs

counter to the urbanization indexee. High density, especially in 1940, was

positively associated with proportions employed in agriculture and described

primarily rural settlement patterns, though by 1960 relations between density

and urban developments were becoming more important. The negative relations

between 1940 density and proportions of both males and females in white-collar

'Walter Thompson de MAxico, S.140 The Mexican Market (Mexico: Walter

Thompson de Mexico, S.A.., 1961), p. 18.
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TABLE 5

CORRELATIONS BETWEEN URBANIZATION AND OCCUPATION
VARIABLES, 1940 AND 1960

Density
Utban
2,500+

Capita1/
Urban

Cspital
Sise

Pop.
50,000+

In-
sigrante

1940

Eck:to F 10+
&Act F 1960-1940
Collar/Eact M
Collar/E6Act F
Collar/Ed/Lot M
1960-1940

Collar/EcAct F
1960-1940

Public adminis-
tration/ECAot M

Afg/EdAct
leg F/M+F Mfg

-.016

-.726

.463
-.305
.763

.586

.683

-.002

.522

.821
-.242

.341
-.206

.503

.211

.113

-.220

.485

.297

.062

.295

-.096
.049

-.037

.547

.480

-.247

.401

.316

.282

.022

.541

.545

.756

.054

.252

.506
-.236

.347

.004

.750

.672

.372

-.328

.668

.264
-.296

1960

EcAct F 12+
Collar/EcAct
Collar/EC:Act F

Collar/EcAot
1960-1940

Collar/EcAct F
1960-1940

Clerk/EcAot 14

Clork/EcAct F
Prof/EcAct M
ProEcActgract F

Mfg F/14+F Mfg

.058
-.269

-.191

.083

.786

-.494

-.490
-.238
-.263
.223

.176

.210

.860

.820

.753

.739

.666

.587

.713
-.337

.162

.395

.170

.148 .124

.506 .732

.521 .722

.397
.346 .446
.357 .404
.272 .089
.207 .515
.013 .264

.429

.611

.426

.659 .673

.695 .578

.546 .568

.242 .123

.591 .240

-.255 -.307
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employment at that time are unambiguous: -.624 for males and -.726 for females

(first column of Table 5), and this negative pattern, though damped, is repeated

in the correlation for 1960 between density and proportions in clerical jag.

None of the other correlations with density are noteworthy excepting the very

interesting high relationship between 1960 density and 1940 to 1960 change in

the proportions of ecanamically active females who were in white-collar em-

ployment (.786).

Urbanization and Avicultural Development

According to Cline, five crops took up five-sixths of the cultivated

land and accounted for nearly three-lourths of the total value of farm pro-

duction in 1957; they were maize, beans, wheat, coffee, and cotton.1 Histori-

cally maize has been the major food crop and it remains so today. While it is

the traditional crop of subsistence farming, a surplus is produced in the areas

between Mexico City and Guadalajara and in Veracruz and Michoacan. Maize grown

on irrigated land is quite a different crop from Maze grown on subsistence

farms. With the growth of large metropolitan centers, farming practices changed

in the central states; the "extensive" planting of maize was supplanted by in-

tensive grain culture, much of it for shipment to the cities. Within a radius

of 150 miles of Mexico City, a dairy belt emergedl and sugar, rice, fruits,

vegetables, and flowers were planted, while submarginal lands continue to be

used for maize.
2

2Howard F. Cline, Mexico Revolution to Evolution 2940-1960 (London:
Oxford University Press, 1021, p. 265.

2
Edmundo Flores, "The Significance of Land Use Changes in the &anaemic

Development of Mexico," Land Economics, MT (1959), 115m24.
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Next tO ISSISS, wheat is the major oerlal; it is groin in the north on

irrigatel land and in the west and °enter as vim. Rice iS grow commercially

primarily in Sonora, with some harvested in Veracruz, Tabasco, and Michoacan.

Industrial aad export crops are cocoa awl heneven, as well as cotton and coffee

Coffee plantations are limitel to Chiapas and Veracruz. Henewen is grown

chiefly ma plantations in Yucatan. Tobacco is prodnoed inNa7arit and Jalisco.

Ths planting of crops for industrial use, for export, and for urban cm-

sumer markets has been associated with the mechanization of apiculture.

Modernization of the agricultural sector is reflected in relative]; low per-

centages of the Tork force in agriculture, the application of sachiv,ry to

farming, and rise of productivity beyond the subsistence level. The proportion

of the population in agriculture who earn over 500 pesos monthly provides a

simple if crude index of productivity. The value of farm equipment as a ratio

to land value supplements information about farm sise and composition of the

agricultural labor force, providing another index of modernization and com-

mercialization. Glides index of "returns to the human agent" in agriculture

was also used as a measure of productivity.
1

In 1940, the proportion of males in agriculture in the states of Mexico

(excluding the Federal District) ranged from-39 to 53 par cent of the economi-

cally active; the state with the lowest percentage still had over half of its

active males in farming. By 1960, however, the percentage of farmers ranged

from 00 down to 35 per cent. There are moderately high correlations between

1He arrived at his estimate of returns to the humsn agent by the
following procedure. First, he estimated the value of land and capital em-
ployed in agriculture. He then assumed returns of 5 per cent and alternatively
of 10 per cent on those values. The resultant estimates of returns to land end
capital were subtracted from net famm income to get returns to the human agent
as a residual. His estimates using the 10 per cant assumptions are the ones
used in the study. Glick, op. cit., pp. 143-50.
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modernization of agriculture and urbanization (Table 6). For example, the

association of mechanized farms In 1950 with proportions living in population

centers of 2,500+ in 1960 is .664 =I with the population living in cities of

50,000+ it is .561. Modern farms attracted laborers from out of state; the

correlatiln between farnmechanization and in-migration was .692 and that be-

tween farm mechanization and proportions of the agriculturalky employed who

were laborers (not shown in the table) VAS .567. Low incomes in agriculture

were associated with high population density (.619) in 1960 but with low

urbanization, city primacy, and urban growth. Again, where returns to the

human agent in agriculture increased between 1930 and 1950, there was a nega-

tive association with 1960 population density (-.529). High returns in agri-

culture were associated also with high migration into growing urban centers

(MO. Contrasts between the traditional peasant farmers of the more densely

settled rural areas, and the modernized agriculture in the dry and irrigated

areas where scale is typically larger, workers are most literate, and

innovative practices have been most important, come through very clearly in

these relationships.

Higher incomes were earned in farming in those states with the lowest

proportions of men in agriculture. The percentages of the farmers earning under

500 pesos monthly varied from 48 to 96 per cent. However, the state ranking

third highest (meaning fewer people earned law incomes) still had 71 per cent

of its agricultural population earning less than 500 pesos monthly. The states

with the highest proportions of their farming population earning incomes above

500 pesos monthly were Baja California Norte, the Federal District, Sonora, and

Coahuila. Over 93 per cent of farmers had incomes below 500 pesos a month in

Hidalgo, Tlaxcala, Yucatan, Oaxaca, Guerrero, Puebla, and Guanajuato.
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Using Glick 1 s measure of returns to the limn agent In agriculture

(series B, 1950), the abates achieving the highest productivity were predomi-

nantly northern and coastal whether to the west or on the Golf. The interior

°antral states and those across the south ranked very low on this index. Click

related farm-labor pfroduotivity to urbanization but did not find a clear alma-

ation with labor-force characteristics. (An urban oenter mey or way not be in-

dustrial in character, and location near a large city did not predict influences

operating to induce or difihse innovations and increased efficiency in agri-

culture.) In assessing the relationship between centers of development and farm

labor productivity there seemed to be differing relationships in the north than

in the center. The centers of development were Baja California Norte, Coahuila,

Nuevo Leon, Tamaulipas, and the Federal District. In the northern statos there

was an expected graduation from the highest productivity in the lead areas to

favorable located adjacent states and on to the "near periphery." However, in

the development around the Federal District there was greater variation and a

different pattern of diffusion. The increase in farm labor productivity was

slowest in the "favorably located" or adjacent areas, greater an the periphery)*

This finding points to the blockages of diffusion in the central area.

One outstanding feature of the Mexican agricultural system has been the

redistribution of the 3and. In 1910, 1 per cent of the population owned about

97 per cent of the land. The land redistribution proven after the Revolution

was carried out in the spirit of social justice and only later did economic

development become an important consideration. Three main types of status in

agriculture were distinguished in 1940; e iditarios (those mdio received land

grants under the land reforms and were subject to associated constraints on

llbid I pp 314 and 1414.__v
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inheritance and subdivision); agricultural proprietors; and agricultural

laborers. The 1940 °ensue enumerated tligtarims separately; at that time they

made up 42 par cent of the agricultural population. The 1960 census included

them with proprietors.1 The agricaltural "proprietors' are defined for this

study to include only fermiers working their own lands without hired help, but

for 1960 they include e iditarios whereas for 1940 they do not. The majority

are on properties of five hectares or less. Most of these mall holdings oper-

ate at a subsistence level; general productivity and technology are lour. Soae

of these proprietors eftgage in other activities part-time.

Agricultural laborers maybe looal day workers without regular em-

ployment who work on small and medium-size properties, they ember migrant

workers following the harvest from one part of the country to another, or they

maybe employed regularly on caantations. Hired men made up 50 per cent of tbe

agricultural labor force in both 1940 and 1960. The proportion of the agri-

cultural population of an area who are laborers is in ;art an indication of the

development of commercial farming, awl hence it is to some degree associated with

measures of rural modernization.

Mhile the correlations between proportions of proprietors or laborers

and urbanization were low, there were some interesting changes in relationihips

between 1940 and 1960 (Table 6). In 1940, the proportion of the agricultual

labor force who were hired was negatively associated (-.207) with proportion of

population in urban places, whereas in 1960 that associationwaspostives as

was the association with proportions in cities of 50,000+ (.379). The pro-

portion of males in agriculture who were proprietors in 1960 showed the opposite

1Stavenhagen estimates they made up 25 per cent of the agricultural popu-

lation in 1960. Rodolfo Stavenhagen, mAspectos eociales de la eetructura agraria
en Mexico," America Latina (Janeiro to Marco, 1966), p. 6.



tendencies; a negative association with urbanisation and with urban growth.

The corresponding association of hired farm labor with in-migration reflacts

the geographia linkage of urban development with growth of mechanized farming

and the spread of irrigation. Nevertheless, there vas a strong negative associ-

ation between population density and incomes in agriculture in both 19140 and

1960 (-.729 and -.619 in Table 6). Also factors of Matrices A, B, and D that

describe agricultural structare give density a positive loading if the loadings

are positive on hired farm labor, and vice versa. As column 14 to 7 of Table 3

show, the clusters involving agricultural structure include moderately high

loadings on electricity, female labor force participation, and (in lesser degree)

incomes in agriculture and in manufacturing. Factor 14 of Matrix A picks all of

these up with signs that indicate relative modernization and economic advance in

association with larger proportions of hired labor in the fana populatimu

Factor 2 of Matrix B does the same thing but in reverse, picking out law-level

agricultural development along with low incomes in amnufacturing and low

electricity consumption.

Urbanization and Nanufacturin1

Since 19140 the industrial sector of the Mexican mammy has expanded

greatly; in 19145 it accounted for 18 per cent of the Gross National. Product and

in 1960 almost 26 per cent.1 Much of the increase cane from the expansion of

iron, steel, sugar, cement, paper, chemicals, glass, and cordage industries.2

In 19140 the range of economically active males in manufacturing was from 33.6

per cent (in the Federal District), followed by Neuvo Leon with 168 per cent,

to a losr of 14.0 per cent In Guerrero. In 1960 the percentages were 35.3 in the

1Thompsen, pp. cit., p. 159.
2Cline, pp. cit., p. 280.
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Federal District, followed by 26.9 in Nuevo Lean to 3.9 in Guerrero. Other

states having relatively high proportions of males in manufacturing in 1960

were San Luis Potosi (22.3 per cent), Aguascalientes (15.8), Tamsnlipas (14.2),

and Guanajuato (.4.1). Low ranking states were Zacatecas (3.9 per cent),

Chiapas (4.1), Oaxaco (4.8), Baja Califtrnia Sur (6.2), Quintana Roo (6.5),

Tabasco (6.6), Nayarit (6.9), and Durango (7.2).

There was a moderately close relationship between proportion of males

in manufacturing and proportion of the population classed as urban (Table 7).

In 1940, the relationship was stronger than in 1960 (.821 and .713 respective-

ly). The correlation between proportions of economicallyactive males employed

in manufacturing and proportion of population in cities of 50,003+ was .5914

In 1960, there was a correlation of .515 between large capital cities and pro-

portion of males in manufacturing (in 1940 this relationship was .401). In

generall where incomes in manufacturing were high, there was a relatively high

proportion of male in-migrants (.738). These areas were less densely populated

but also more urbanized. A3 of 1940, factories paying relativelywell were like-

ly to be in larger cities and to attract migrants from out of state, but these

relationships were much lower in 1960.

Where the labor force in manufacturing is composed largely of females,

it is typically less modern in character. Females are more likely to be en-

ployed in either household or light factory industries, in which productivity

and income are low. In 1960, the correlation between 1,,he proportion of wage

earners in manufacturing who received under 500 pesos a month and the proportion

who were female was .494. The states with higher proportions of females in manu-

facturing were somewhat less likely to have in-migration of males (-.307).

Mexican manufacturing ie heterogeneous, displaying a wide range in

technological development and organization. The most primitive industries
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making objects for home use and a surplus for the local market (however many

people they emplay) do not sigpal development. In transitional society, arti-

cles maybe elaborated by band that are produced by machine in advanced

countries. This kind of processing can reach a large scale, nevertheless, as

in the shoe industry in Leon, glass blowing in Puebla and Tlaxcala, and fruit

canning in Bajio.1 According to Myers:

The manufacturing sector is comprised of a small number of highly
capitalized large establishments that employarelatively small percentage
of the industrial labor force. The remainder include small or middle-
sized establishments and the shops of artisans in which techniques are often
stUbbornly traditional and personnel administration is based on family
relationships. A recent survey showed that large plants, representing
34 per cant of the total number of establishments and employing 26.5
per cent of the industrial labor force, accounted for more than 40 per
cent of the value of output and more than 50 per cent of the capital
equipment in this sector. Small and middle-sized firma representing 55
per cent of factories employed 65.3 per cent of the labor and 46.3 per
cent of the capital equipment and accounted for 55.5 per cent of pro-
duction. The remaining oapital and labor were employed in tbe shops of
artisans, 41.9 per cent of total units, which accounted for only 3.5 per
cant of the total value of output.2

Four maps (Figures 6 to 9) descrite industrial location patterns in

Mexico.3 These are based on information fran a Mexican source whidh classified

industries into three large groups: "basic," "vital," and "secondary." Twenty

industries were included, eliminating those that appeared to be of a workshop

type or represented the indigenous economy such as traditional bakeries or

mills for grinding maize. Basic industries were defined as those manufacturing

machinery and equipment or vehicles that were of "essentiaX importance far the

industrial or agricultural development of the country"; tbey were the main

1
jarge L. Tamayo, Geo grafia General de Mellat, Vol. IV: GeosEafia

Economica (Mexico: InetitüTMexicano e Invesligaciones Economicas,1962),
ir4V37""

2
Myers, op. cit. , PP. 19-20.

3The maps were adapted from: Fernando Zamora (ed.), Diagnoatico
Economico Resional (Mexico: Secretaria de Economia e Institilo Mexicano de
Investigaciones gconomica), pp. 140-50.



Fig. 6.--Industrial concentrations and locations of selected basic

industries I, 1957.
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Fig. 7.--Indu5trial concentrations and locations of selected basic

industries II, 1957.



6-
M

ex
ic

al
i

U
N

IT
10

-
ua

r 
ez

Z
4N

k

H
er

m
os

ill
O .

s
7.

2
..!

hi
hu

ah
uo

:

1

i /
-0

1 ...

.7
%

.

p. i -
. %

.,,
-.

../
...

,-
4

-

T
or

re

i t .-
. kr

%
_,

.
-,

on
te

rr
ey

6C
..i

lia
ca

n
.

I

i.
- 

.
...

...
-.

-.
- 

..1
* 

c-
i

Q
D

uf
an

go
,/

i
I1

P 
N

.
s

i
f.

f
0

-c
%

.
C

.
.,.

..
S

t .
 N

)
i

...
...

...
C

...

o
C

iti
es

 G
re

at
er

 th
an

10
0,

00
0 

(1
95

0)
s

C
ot

to
n 

G
in

s

S
aw

m
ill

s

. _
.

4
...

iN
..r

/ (
co

.:.
 _

_.
./

Ig
S

n.
 L

ui
s 

P
ci

tIs
i

c.
.

...
0-

,_
j

.. 
*

.)
...

.%
.

s
0

/
i

.
\ '

'-'
7.

.r
.f

.,.
/ f

i
Le

on
a*

.,.
.t.

G
ua

da
la

ja
ra

.
-1

;
:-

.
1/
.

- 
-1

.,.
..:

.ii
is

:::
":

":
.:,

:-
Y

:4
.,

-4
..

--
ty

.-
...

:,:
e

?
IP

 0
A

X
IC

C
):

!'
'

6 
`.

...
..

...
.s

s 
sp

.
s

er
ac

rU
Z

S
M

er
id

a .
/

1 i
04

I
/

ue
b

p.
,.,

.."
_.

...
.: 

--
-

0
O

.
i

0

I B
R

IT
IS

H
:

..,
(I

P
. t

 'n
i

`.
.

:
(

..-
.

v.
_.

..
...

I
/..

.
-.

.
;H

O
N

D
U

R
A

S
r-

 '
''"

 -

i G
U

A
T

E
M

A
LA

.,-
/

C
i i

--



Fig. 8.--Industrial ooncentrations and locations of selected vital

industries I, 3.957.
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Fig. 9.--In1ustria1 concentrations and locations of selected vital
industries II, 1957.
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capital goods industries. The "vital" industries were those that 'transform raw

materials or the products of basic industry into oonsumer goods. "Secondare

industries are not included in the accompanying maps; they were light industries

that produced such prodacts as beer, cigarettes, beverages, alcoholic drinks,

and matches.1

The most noticeable features of the maps are the concentrations in the

center and in Nuevo Leon and Coahuila; this is especially marked for the basic

capital goods, which are mare tightly clustered around major cities than are the

"vital" industries. On the other handl the maps show that industries in the

early stages of processing tend to locate close to raw materials. Comparing the

location of the cotton gins (Figure 7) with the location of textile mills

(Figure 8) shows the earlier process to be more dispersed and closer to the

growing regions (in Sonora, Durango, Coahuila, and NUM Lean). Textile manu-

facturing is found in the same areas as the initial cotton processing, but also

in the Puebla area, Michoacan, and Jalisco. The distribution of sawmills, which

are almost ubiquitous, can be compared with paper and cellulose manufacturing to

emphasize the wider distribution of the former. Sugar refining (Figure 8) is

confined to the sugar-growing area across the center of Mexico and southeast,

while food preservation is found in association with relatively dense agri-

cultural settlements and consumer markets, closely matching the population dot

map. Flour mills are, of course, located in wheat-growing areas.

Throughout most of the north and northwest, three-fourths or more of

1957 manufacturing production is outside of the major urban clusters outlined

on the maps. Though industrial production was growing rapidly in these areas,

'The secondary industries were eliminated in the adaptations for maps,
in this study, although they appear in the Dia ostico Ebonomico Regional and
are discussed in Tamayos 221.2111, pp, 488
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more than doubling the national rate of expansion, it was oriented primarAy

to utilization of agricultural products of the region. At the other extreme,

the Monterrey, Saltillo, and Montolova industrial grouping represents a ooncen-

tration of 90 per oent of the total industrial output for its region. In the

central region, whidh generated about 40 percent of the 1957 total national

production, about 80 per cent was concentrated in the urban olneters; however,

the pace of industrial development has been someWhat lower then in the north,

and this central area is marked by the coexistence of modern industries and the

artisan type.

In the Pacific South there is hardly any industrial concentration-smay

a few dispersed raw material processing enterprises. Because of the low levels

of manufacturing production there, any meaningfUl increase in production gives

very high rates or dhange. In the aulf region over half the industry its dis-

persed. In Thalami% Campeche, and Quintana Roo, 70 per cent of the regional

output is widely scattered. However, areas of high local population density

coincide with these industrial groupings.

The industries that are widely dispersed and are based on processing

of raw materials are likely to be less highly capitalized than toose clustelsd

around the major cities. Those that produce for wider markets do, however,

promote contact of the regional sdbcultures with the national society, even

when the products and processes are traditional.. The more advanced industries,

concentrated around a few major cities, require a large pool of skilled labor,

adequate electrical widgets services, and goal transportation and communiaation

facilities.



Cultural Characteristics and Urbanization

The cultural characterietics included in the study can be viewed as

measures of social isolation. The habits of food and dress indicate the extant

of "marginality" of the indigenous population, and changes in these habits often

are considered evidence of the adoption of an "urban life style." In 1940, the

proportion of a state's population not eating wheat bread ranged from 5 to 80

per cent. In 1960, the range in percentages not eating wheat bread was from

5 to 67 per cent. The proportion of males walking barefoot varied in 1940 from

1 to 72 par cent and in 1960 from 2 to 48 per cent.
1

"Indigenous habits" are

intercorrelated: walking without shoes accompanies sleeping on the floor and

not eating wheat bread. States with the highest proportions walking barefoot

and not eating wheat bread were in the central part of the country and in

Guerrero on the Pacific; those most "modernized" in these respects were the

northern tier of states together with the Federal District. This again points

to the variations among the central states, where sophisticated city life

coexists in close spatial proximity to, yet separate from, indigenous culture.

Although the populations that adhere to indigenous mays are not ex-

clusively rtrral, there are moderately high negative correlations between such

traditionalism and degree of urbanization. The 1960 correlations with pro-

portion of the population walking without shoes were -.653 for proportions

living in towns of 2,500+ and -.688 for proportions in cities of 50,000+

(Table 8).

1Note that the lowest percentage in 1940 was below the lowest in 1960.
In both cases the state was Baja California Norte; the slight increase there
between 1940 and 1960 probabky reflects the characteristics of recent in-
migrants.
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TABU 8

=MATIONS BETWEEN PROP0RTIONS OF MALES WAIED1G
BAREFOOT AND IN AGRICULTURE, AND

URBANIZATION VARIABLES

Barefoot/Malas
Agriculture/EcAct.

Males

1940 1960 19140 1960

Density

1940
1960

.318 .394 .436 .269

245 .328 .388 .184

Urban 2,500+

1940 -.634 -.662 -.903 -.847
1960 .9628 ...653 ..873

Pop. 50,000+ 1960 -.667 .688 .625 ..655

Capitallurban

..1402 ..361

..4614 ..378

-.234 -.299
..326 ..1416

In-migrants

1940 -.624 -.587 -.635 -.595
1950 -.599 -.563 -.608 -.607
1960 -.504 -.537 -.568

1940 ..162 ..149
1960 a..208

Capital size

1940 -.253 -.196
1960 8414 ..342

Two factors described culture and sex differences (Thble 3). Matrix Al

Factor 21 had high positive loadings on males walking barefoot in 1940 and on

changes in this trait between 1940 and 1960; there were positive loadings for

large differences between males and females in literaay in both rural and urban
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areas (1960) and negative loadings far sleeping on a bed (1940). There were

negative loadings also =pass rates of youth in primary school in both rural,

and urban areas and on traits associated with modernised apiculture.

A similar factor (Matrix D, Factor 2, mapped later as Figure 15) had

high positive loadings on "population walking barefoot," on literacy differ-

ences between young and middle.aged females in both rural and urban areas, and

on sex differences in literacy. Taese factors again describe essent10.4

backward rural areas. The reduction in the proportions of males walking

barefoot between 1940 and 1960 and the notable progress in literacy of young

girls compared with the middle-aged women points to a lagging rural setting

that is now undergoing change.

Transwtation and Communication Systems

The extent of the transportation and communication systems is an indi-

cation of accessibility within a country. The national network of roads and

railroads tells something about the complexity of the economy and the size of

the market. The railroads in Mexico were built during the initial stages of

industrial development in the early 19001s. The main lines run north and south

with one transverse line; Mexico City is a nucleus in the railway system and

people or goods travelling across regions must usually be routed through that

city. While the railroad branches run north and south, it is difficult to

build branches to smaller places. Figure 10 shows how the railway network

connects the areas of industrial concentration.

The principal highways also run mainly north and south, often

parallel to the railroads. The modern highway and road networks have been

built mainly since World War II. The goal to ereate the main trunk roads as

Federal highways, and then to complete more extensive secondary and feeder



Fig. 10. --The railway network and industrial concentrations.
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roads to open up isolated areas. Figure 11 depicts the highway system. In

sparsely populated areas there ie a closer relationship between railroad and

road kilometers per capita than in densely populated areas. However, measures

of railroad or road mileage in relation to population or area tell little about

the uses people make of the available transportation.

In Table 9 there is a negative correlation of -.654 between railroad

mileage per square kilometer of area and relative recency of urban growth

whereas road mileage per capita is positively associated with recency of ex-

pansion of urban plaoes. This i3 a clear reflection of the fact that Mexico

has experienced two major spurts in communications and economic life. The

spread of automobiles is an important element in the present phase, reflected

in the high correlation of autmobiles with urbanization; but equally important

is the increasing use of buses, which have contributol to the habit of travel

in the rural areas and bring rural visitors (and migrants) to the cities.

Intercorrelations between transportation facilities, males in agriculture, and

males walking barefoot (Table 10) emphasize the remoteness of much of the rural

population in 1940, but by 1960 the relationship between proportions of males

barefoot and road mileage per capita had loosened considerably, suggesting that

as roads began to penetrate the more remote areas, the available measures no

longer distinguished nbackward" areas. Table 10 is interesting also for the

behamior of the bicycle variable, ',Isiah is negatively associated with pro-

portions walking barefoot and proportions in agriculture, though the negative

correlations are weaker than those between autmobiles and indigenous culture

traits or rurality.

Attendance at movies and radios per dwelling are measures of the main

mass-media network. The correlation of these traits with 1960 urbanization was

as strong (Table 9) as for automobiles. As Table 11 showy, these traits, along



Fig. 1.1.--The highway system.
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TABLE 9

=RELATIONS imam URBANIZATION VARIABLES AND VARIABLES
RELATING TO TRANSPORTATION, COMMUNICATION, AND

FACILITIES, 1960

o..........,

Density
Urban
2,500+ 50,000.

Pop.
Urban

_

111-11dgrante

1960
1960-1950/
1960-1940

1 960

Transportation

Railroads/Pop -.407 .418 .138
Railroads/Area .799 .155 466 -.654

Roals/Pop -.826 142 -.062 ,647

Roads/Area -Sia. -.316 -.1114 -.051

Bicycles/Pop -.091 .285 .075 -.037
Autos/Pop -.311 .784 .699 .582

Communication and
facilities

Navies/Pop
Radio

Electricity/capita
&liming Water

-.207 .785 .538 491 .342
-.262 .847 .686 218 .527

-.220
.053

.434 .1470

.638 .560
.528 .1436

.1,87

amenk
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TABLE 10

03HRELATIONS BETWEIN THE PROPORTIONS OF NAM WAIKING
BAREFOOT AND IN AGRICULTURE AND 1RA1SPCRTATI0 N

VARIABLE

Railroads/Pop

1940
1960

Railroads/Area

1940
1960

Roads/Pop

-.290
-.297

-.124
.042

-.3o6
-.353

-455
497

-.034
-.390

.010

.3.146

-434
-.373

-.097
-.041

19140b (a11-veather) -.697 -.701 -.491
1960 -.182 -.232 -.478 -.304

Roads/Area

194013 (all-weathar)
1960

Roads paved 1960

-.065
.226

-.14146

-.028
.312

-.398

-.058
4714

-.326

-.3146
.009

-.1422

Bicycles/Pop

1940 -.293 -.4114 -.1496
1960 -.089 -.190 -.351

Autos/Pop

1940 -.703 -.733 -.775 -.797

-.597 -.626 -.789 -.8871960



TABLE 11

CORRELATIONS BETWEEN COMMUNICATION VARIABLES AND
CHARACTERISTICS OF AGRICULTURE

0,

Movies/Pop.
,

Radio Liubr Movies/Pop.

1940 i 1960 1960 1940 3960-1940

Ag/loAct 14 1940
Ag/EcAct N 1960
Ag/EcAct 14 1960-1940

-.755
-.693
-.152

Ejidos/Ag Pcp 1940 -.052
Ag Labor/Ag N 1940 -.162
Ag Labor/Ag N 1960 .107

Ag ProP4Ag 11 1940 .137
AR Pro PiAg 14 1960
Ag Prop/Ag N 1960-1940

Equipfiand 1950
Farm mechanised, 1950
eg Inc. over 1500, 1960
Returns Glick, 1950-1930

.013

.657

.668

.651

-.639 -.84,3 -.434 -407
-.661 -.880 -.437 -.099
-.276 -.386 -.189 -.243

.070 -.078 .139 .03.8
-.063 -.050 -.202 .052

.424 .533 .364 .438

.014 .130 -.101 -.0214
-.412 -.521 -.365 -.1sla
-.344 -.491 -.270 -.378

.289 .512

.640 .765

.598 .755

.324 .446

.362 .158

.251 .122
-.232 -.140

11111.
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with 1940 library use, display& moderatelytdift negative relationthip with

proportions engaged in agriculture. Where there is evidence of commercial

agricultrre (higher farm incomes, mechanized farms, and the use of muCh farm

equipment), there is more use of radios. The proportion of dwelltags having

radios in 1960 ranged from 9 to 48 per cent; again the states in the north had

the highest proportions.

The process of linking isolated groups into national centers of Change

is accomplished through the diffusion and acceptance of new ideas and practices.

A first step in the stu4T of that diffusion has been the identification of com-

ponents of modernization through a description of ecological inter-relationships.

This entailed both the preliminalridentification of trait clusters through com-

ponents analysis and mapping of the spatial patterning of variables. Lead areas

and geographic nodes of modernization can be seen clearly enough, and their re-

lationship to transportation networks (Which are in turn associated, uith to-

pography) is evident. But this is by no means the whole story. Although there

was stability in these geographic patterns, theyPalso changed. There are corre-

lations between the adoption of Western and the discarding of indigenous culture

traits, but those relationships are by no means rigid. Neither are the geo-

graphic patterns simple. Why, for example, are the contrasts (cultural and eco-

nomic) so sharp between adjacent areas in the center of the country, where

development seems to be almost entireV an urban phenomenon, whereas the urban-

rural contrasts are less in the north? How far has development and its geo-

graphic pattern been associated with, built upon, or stimulated the development

of human resources? How far are educational differentials associated with

contrasts in other cultural economic traits observed over relativelT short

distances in the high country? Many of these questions will still have to go

unanswered at the end of the present study, but some of them at least should be
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HIgerstrandls formulation of an interpersonal network of communi

cation, with his constructs of "information fields" and "resistances" may help

us here.

Education as a quality of the adult population increases the range of

personal communication networks and participation in thoile information fields

that carry the largest load of knowledge, attitudes, and ideas associated with

modernization and change. Education also reduces resistances to those ideas,

therdby encouraging adoption of new practices and orientation to life and jobs

in modern sectors of the economy. The educational attainments of the adult

populations of 1960 will, therefore, be studied in Chapter III, which examines

the relationships batmen adult qualifications, occupational traits, indicators

of the economic and technological levels in agriculture and !ndustry, and the

acceptance of "urban cultura traits." Chapter IT will than explore the dynamics

of change: the pace at whidh various parts of the country have moved along

diverse dimensions, the extent and nature of shifts in the degree to which vari-

ous traits are geographically associated, and the place of migration and of edu-

cational advance particularly in those changes. Focusing on people, this means

an interpretation in the framework of an interpersonal system of communication

and the relaying of new ideas and practices. Chapters V and VI will than take

up the discussion of primary schooling as an "innovation," the diffusion of

whidh is to be analyzed.



CHAPTER III

EDUCATIONAL ATTAINMENTS AND THE SOCIO-ECONOMIC

STRUCTME: THE SITUATION IN 1960

Mexican adults of 1960 who grew up in the 19201s and 19301s were part

of an era in which national leaders emphasized education as a means to a better

life for the population. Previously, despite verbal adherence to aims of com-

pulsory and free education, schooling had been preparatory for elite roles.

Although a law had been passed in 1911 inaugurating rural education, it was not

until a decade later that serious rural education efforts were made. Cultural

assimilation of Indians was fostered through a program of cultural missions into

even remote sections of the coufatrn efforts were made to inculcate literacy

and to spread improved techniques of farming and homemaking.

From 1934 to 1940 there were mme intensive literacy programs designed

to close the gap between generations. Schools were to be used as community

centers. Programs involving the Indians displayed some ambivalence between

assimilating them into Mexican life and preserving idealized indigenous herit-

ages. In recent years a uniform curriculum has prevailed, at least formally,

in both rural and urban schools, though allowing ror local adaptations.

Recently secondary education has been extended to larger proportions of

the population, ostensibly to support roles in a modernizing industrial society.

Preparatory schools established in the late nineteenth century had been based on

the ideas of Comte and French positivism. These schools widened the gap between

intelliq,entsia and working class or peasantry since the curriculum was designed
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to prepare far university or professional careers. In 1925, a three-year second-

ary cycle was introduced, followed by two years that were preparatory either for

university or for vocational school. By 1960 pupils finishing a primary school

had a choice: general secondary school, prevocational courses, universitT ex-

tension work, or secondary night school.

Given these efforts to extend education throughout the population and to

adapt schools to new ideals and to a changing economy, to what extent had adults

in 1960 become possessed of a practicable amount of schooling? In this chapter

the distributiors of literacy and of varying levels of completed schooling are

compared among age and sex subpopulations and between urban and rural sectors.

Labor-force participation rates, income levels, indexes of agricultural develop-

ment, and measures of transportation and communication facilities are stalarlly

portrayed. Each of these sets of variables in turn is related to literacy and

to level of attained schooling for various subpopulations--again using states

as units in the computation of correlations.

Literacy and School Attainments

Whether we look at literacy rates and school attainments of a population

as factors in development or as reflections of it, certain characteristics of

the distributions of these traits maybe expectel in association with various

stages in the modernization of a nation and in the diffusion of development from

one location or area to another. First of all, of course, is simply the question

as to how widespread literacy has become, and where it has reached the critical

mass that characterized initial modernization in the earlier history of Europe

and Japan, or accompanies substantial progress in developing countries around

the world today? But equally interesting and important is the degree to which

urban progress has reached out into rural areas; how far have the hinterlands
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been integrated with the lead centers as participants in a common literate

culture? Similarly, marked sex differentials in attainment of literacy (and

then of full primary sohooling or of sohooling beyond that level) mark steps

in the development process in most societies. The sex contrasts initiallywill

be sharper where a traditional society puts severe constraints on womenls ac-

tivities (as in Moslem countries) than where the traditional eboistywas less

differentiated among sex lines. Despite many differences among nations in the

mixtures of educational traits and other development phenomena, there ()albs no

question as to the importance of these dimensions of educational diffusion, and

ohange. Later chapters will concentrate upon ohAnge ano diffusion, but here

the fbous is on the situation in !4Xi00 as of 1960 so fares eduoation and

literacy rates among the adult population are noncerned.

How far had literacy diffUsed among adult men and womb= of various ages

in the Mexico of 1960? Among the thirty-two states, the median rate for older

(age 40+) males was 63 per cent; for females the corresponding rate was 53 per

cent. The variations among states in these rates were extremely wide, however;

the lowest figure for adult males was onv 37 per cent, whereas the highest

rates were close to 90 per oent. The ranges among females were from a fifth at

the bottam (for older women) to fourmfifths in the most advanced areas. lbese

flames may be pat in context by noting that historical researdh showed rates in

western countries of at least 40 per cent among males before the beginnings of

induatrialiaation, and international comparisons aoross nations in the middle

1950Is suggest that 40 par oent male literacy maybe a minimum critical PASS

1
for emergence into the first stages of economic development and modernization.

1
C. Arnold Anderson. "Literaay and Sohooling on the Development Threshold:

Some Historical Cases," in Education and Economic Deve.opmen, edited by C.
Arnold Anderson and Mary Jeirlomman (Chicago: Ala ne Pub1i1ting Company, 1966),
p. 347.
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Male literacy rates in Mexico typically exceeded those of females in

the older age groups by approximately 10 per cent, but the differences Vera de-

clining, and among children, both urban and rural, they had almost disappeared.

State-by-state comparisons showed larger sex differences in the more backward

than in the more advanced states. Among the lowest third of states on male

literacy (all under 60), the median male-female difference was almost exactly

20 percentage points, but in the third of states with the highest male rates

(all over 70 per cent), the median excess of male literacy was less than ten

points. These contrasts are substantial and are in the direction we should ex-

pect, but they are only part of the picture. Even more important are urban-

rural contrasts within each sex and sex variabilities and differences within

rural versus urban categories. These will now be discussed.

Looking first at males only, and the older among them, we find that as

of 1960 the difference between the median urban and rural literacy rates was 19

per cent; for the top ranking state that difference was r 14y. 11 per cent, for

the lowest state it was 22 per cent (Table 12). For the younger adult males

urban-rural differences were smaller. Within each generation, the differences

between median rural and urban rates were larger for women than for men. For

both sexes, rural sectors of states lagged behind the urban to a greater degrle

in the less literate states. Generally, and especially among women, rural areas

made more advance between generations than did urban.

Despite (or perhaps because of) the obvious cultural contrasts between

Moslem countries of the Middle East and Latin America, it is interesting to com-

pare these patterns with wbat Fattshipour found for Iran in 1956, where over-all

adult literacy was, of course, vary much lower than in Mexico. He found that

urban females had higher literacy rates than rural males up to the age of 35

to 44 years, but at older ages rural males exceeded urban females in
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TABLE 12

DISTRIBUTIONS OF LITERACY RATES BY AGE, sa,
AND RESIDENCE, 1960

F,T1,41.m
Lowest
Value

-

25th
Percentile

an
75th

Percentile
Highe0
Value°

Dis-
persica°

.

Age 10+
M+F 87 41 56 70 81 87 .36

Age 3o+
males 90 40 56 67 76 86 .28
Females 76 24 40 59 73 81 .56

Age 40+
Males 88 37 52 63 73 83 .33
Females 73 20 34 53 67 77 .62

Urban

Males

40-49 92 56 71 80 89 93 .23
25-29 94 41 74 83 92 95 .22

Females

40.49 79 36 55 72 81. 87 .36
25.29 85 36 65 79 87 92 .28

Rural

Males
40-49 76 34 49 61 72 82 .38
25-29 82 38 55 70 82 90 .39

Females

40-49 49 16 26 46 64 79 .83
25-29 65 26 39 62 76 88 .60

4F.D. is Federal District.

bkhen the Federal District is the highest value, the value of the next
ranking state is listed,

c(Percentile 75 minus Percentile 25)/Redian.



literacy.
1

In Mexico, the urban-rural took precedence over the sex differential

among the older populations as usll; in fact, in 1960, the median literacy rate

for urban females age 40 and over vas 72 per cent as against a 61 per cent rata

for rural males of the same age. Although educationally-selective migration

from rural to urban areas continuously depresses the rural rates, such migration

would have to be exceedingly selective if it were not to depress urb&n rates as

well; in other words, migration lowers both urban and rural rates, even though

it has no effect on national rates. This is a truism whenever migrants from a

backward area are better qualified than those they leave behind tut neverrtheless

are not up to the general ppulation in their destination areas. Such migrations

have been important in Mexico in recent years, as they have been in some parts

of the United States; they contribute to development, but they may also create

problems at both origin and destination. On the other hand, exceptional high

literacy among the older urban females constitutes presumptive evidence that

these are urban areas that led in modernization but have been growing recently

at a less rapid rate than some of the newer urban centers.

A priori it would be expected that proportions of the population without

schooling would very-nearly match proportions illiterate. These proportions are,

of course, highly correlated, but the correlations are by no means perfect. Sig-

nificant numbers can acquire literacy without schooling (whether on taeir own or

by participation in a literacy campaign) in a country with so phonetic a language

as Spanish. Nor does this preclude the fact that same who have attended school

for a limited period, or participated in literacy campaigns, may nevertheless

have remained illiterate or lapsed into illiteracy.

1Fattahipour, op. cit., p. 84.
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In 1940, the cousus reported that the proportions of male literates

(over age 6) who had acquired their ability to read and write outside of formal

schooling ranged among states from 29 to 74 per cent, with a median of 56 per

cent; for females the corresponding figures were 32, 74, and 57 per cent. The

important part playad by out-of-school acquisition of literacy in pre-war

decades is impressive. As development goes forward, the proportions Who are

literate but unschooled diminish. After 1940 the Mexican census did not publiah

data similar to those for 1940.

Literacy campaigns have bean launched with =eh initial enthusiasm and

have been described in a number of sources. Vasconceles sponsored the first

campaign in 1921, which lasted only until 1922. In 193e, Cardenas initiated a

literacy program that was part of a three-year plan; local literacy committees

were in charge, althcugh it was a federal project, and the states were asked to

collaborate. Kneller describes this effort as achieving limited results due to

lack of funds and weak support. After this attempt, the Federal government Iett

the remnants of the program to the Literacy Office of the Cultural Missions De-

partment and for stated educational institutions to promote. In 1944, a new

literacy campaign was opened. Every literate Mexican was either to teach at

least one illiterate person how to read and write or to pay far such instruction.

"Literacy centers" with paid teachers were opened.1 The proportion of illiter-

ates in the population dropped trom 58 per cent to 38 per cent between 1910 and

1960, but the absobite number of illiterates increased by 1,123,000 or 12 per

cent.
2

;George F. Kneller, The Education of the Mexican Nation (New York:
Colum)ia University Press, 1351,, 77. 1).

2
Eduardo Ramon Ruiz, Mexico, The Challenge of Poverty and Illiteracy

(San )Iarino: The Huntington Library, 1963).
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Spanish is spoken by the majority of the populatioa, but in the following

states at least 5 per cent of the 1960 population spoke Indian languages only:

Oaxaca 20, Chiapas 16, Quintana Roo 15, Tucatan 13, Hidalgo 12, Guerrero 10,

Puebla 80 Campeche 6, and Veracruz S. In 1960, 1,105,000 people or 3.8 per cent

of the total Mexican population spoke Indian languages exclusively; 6.6 per cant

spoke Indian and Spanish; and 89.1 per cent spoke Spanish exclusively. Tae pro-

portions speaking Spanish only and that speaking Spanish plus an indigenous

language were evenlydivided between males and females. However, of the 3.8

per cent minority speaking indigenous languages only, 1.7 per cent were males

and 2.1 per cent were females.

One aspect of the literacy program was the effort to link literacy to

community-improvement projects. By 1959, it had became apparent that illiteracy

was part of chronic economic and social backwardness and that mass literacy cam-

paigns did not reach these problems. It was apparent also that the later literacy

programs were of special benefit to urban dwellers; most of the literate persons

obliged to teach others lived in urban and semi-urban centers. According to

Ruiz, nothing was done in the villages.
1

Litsracy is 1 wild:sal index of educational attainments--especially when

it is recognized that reported literacy maybe illusory. Previous partial

literacy may in fact be lost or never have been really "functional° and a few

years of school may t311 us no more. However, at school-completion levels of

7 years or more, the nature of the educaLion imdex changes. At 10 years or over,

we are looking at people who will be qualified for higher roles in the economy.

Distributions of schooling for the population over 30 years old are

given in Table 13. As of 1960, the proportions of males who had gone beyond

1Ibid.
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TA= 13

DISTRIBUTION OF LEVELS OF SC10OLIN3 OF THE
ADULT POPULATION Br SEX, 1960

.......

!ears
of Schooling

1

F.D. Lowest
Value

25th
Percentlle Median

75 th

Percentile
Flettest

Villmea

Die-
persionu

Males
--"Ig years old

No school 15.4 22.9 28.8 140.0 54.3 68.9 .625

1-6 years 61.1 29.6 43.1 57.0 64.2 67.0 .369

7+ years 23.5 1.4 2.3 3.8 6.8 10.5 14158

104 years 14.8 .8 1.2 149 3.2 5.6 1.010

23+ years 8.8 .4 .6 1.0 146 3.2 1.041

Females
I67756ars old

No school 27.7 27.1 3146 48.5 64.7 79.4 .673

1-6 years 56.6 19.9 34.2 51.5 62.4 88.4 .538

7+ years 15.7 .7 144 2.3 5.1 8.2 1.628

10+ years 7.2 .3 .5 .9 149 3.1 14528

13+ years 2.5 .1 .1 .3 .5 .9 141410

%hen the Federal District is the lowest value or the highest value, the
value of the next ranking state is listed.

NPercentile 75minus Percentile 25Villedian
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the completion of the 6-iyear elementary schools ranged among the states from

1.4 to 10.5 per cent, excluding the Federal Distrikt (23.5 par cent) Distri-

butions of those with 10 years or more are similarly skewed and the medians

drop to 1.9 per cent for males and 0.9 per cent for females. The lead of the

Federal District and Nuevo Leon and the gap that separates them from the rest

of the country is obvious. But it is significant and encouraging, nonetheless,

that there are several lead centers or developnent nodes, not merely one.

Granted that Mexico is in a phase of development in which the lead

centers stand out in dramatic contrast to the rest of the country when indicatarr

that pick up the relativeiy higher and rarer leveas of schooling are the focus

of attention, questions still remain as to how functional either literacy or

primary schooling mav 'act in the aggregate, and how sharp a break in schooling

beyond 6 years may entail with respect to the roles men (and women) play in the

society. Though Mexican data relating an individual's literacy and schooling

to his occupation or income are scarce, much can be learned about these questions

by examining literacy rates and schooling among populations in various locatiaas

as these rates are associated with labor force participation and age at marriage,

and with occupational structure and income distributions. The breakthrough among

Indians and mestizos is indicated by diffusion of literacy among populations with

cultural characteristics indicative of indigenous groups. Each variable ar its

inverse represents an aspect of a western-oriented definition of development.

Labor Force Participation Deferred Marria

1'ertiiitfateet and ucation

One of the most interesting indicators of development maybe the varia-

bilities in proportions of the total male and female populations who are em-

ployed or are participants in the labor force. In the Mexican case, this is

approximated by census data for the "economically active," The defiaition of
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"economically active" in the Mexican census is relatively easy to interpret in

its application to men.1 Proportion of total males economically active is pri-

marily a demographic index reflecting the age composition of the population;

the lower the rate, the larger the proportion who are children or too old to

work (or, whatever their age, physically unable to work).

Proportions of the tousl male population who were economically active

(first row of Table 1)4) varied remarkably little among the states; this uni-

formity undoubtedly reflects the predominance of Catholics among the urban popu-

lations and hence minimal effects of modernization differentials on differentials

in birth rates between the Latin and indigenous populations. For these same

reasons, the ratios are comparatively low: the median among the states was 26.7

per cent. The range from the twenty-fifth to the seventy-fifth percentile was only

2.1 percentage points and even the extreme cases range only from a low per cent

of 24.5 to a high of 30.4 per cent. To get some perspective an this, it maybe

noted that the median ratio of employed to total population of both sexes in

1960 in the state of Kentudky, a ratio that includes the extreme law rates of

the hard-core problem counties of atst Kentucky, was 34 per cent. Most of the

Zast Kentucky counties (and no others in the state) had ratios below 25, as low

or below the lowest proportion "economically active" in Mexico; but the lowest

Kentucky county matched the weighted male-plus-female ratio of Naconomically

active" for the highest state of Mexico.

Female literacy and the activity of fanales outside the home are associ-

ated aspects of a cultural transformation that accompanies modernization in

IEconomically active population excludes those with no or antisocial
occupations and domestic workers without pay and unpaid family workers. It in-
cludes the population from 8 to 11 and 12 years employed and unemployed who said
they had a remunerated occupation on the day of the census whether or not they
were exercising it on that day.
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Mexico as elsewhere. As the females become literate, children are encouraged to

attend school and to continue in school longer. At the same tine, marriage and

family customs may change. Women many postpone marriage, limit their families,

or migrate in search of opportunities for work.

TABLE 114

DISTRIBUTIONS OF THE PROPORTIONS OF MAWS AND
FEMALSS WHO WERE ECONOMICALLY ACTIVE,

1960

Lowest 25th 75th Highest
F.D. Value Percentile Median Percentile Valuea

All males

All females

Females age 12
and over

25.1 24.5

10.9 3.3

30.9 10.8

25.7

14.14

26.7

114.0 15.9

27.8 30.14

5.6 6.4

17.6 19.4

0/Mr 111111111

aldhen the Federa, District is the highest value, the %JAW of the next
ranking state is listed.

Whereas it can be assumed that over 90 oar cent of the able-bodied adult man

will be economicall,y active, the situation with respect to females is verydiffer-

ent. Although reflecting the same demographic attributes of the general popu-

lation as in the measures for males, in addition (and eclipsing those factors)

female activity rates depend upon the ways and extent to which women have become

participants in economic life outside the hane. (The Mexican census included as

"economically active" women the same definition as for males. Domestic workers

who earn a salary are included.) The figures in row 2 of Table 14 can be com-

pared directly with the male rates: the sex cantrasts run roughly at 20 per

cent at all points of the distribution. These differences are mare easily

interpreted looking at the ratea for females aged 12 and over. As of 1960,
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the median was only 16 per cent and the difference between the twenty-fifth and

soventy-fifth percentiles among the states was only 3.6 percentage points. The

maximum value of 31 per cent, though still modest, stands out in striking

contrast to the predominant pattern and is double the median rate. It is evi-

dent that the lives of women in a few developmental centers are quite unlike

the lives of women over most of the nation. The pattern is not a simple one,

however, as maybe seen by looking at particular states. The states with the

highest proportions of economically active females aged 12+ include some (not

all) of the more advanced states of the North but also several states in the

center. Of the states with the highest proportions of economically active

females, the Federal District, Nuevo Teon, Morelos, Colima, Sonora, and Baja

California Norte are among the eleven states with net in-migration rates. The

states with the lowest ratios include Zacatecas, San Luis Potosi, and Durango

in the north; Michoacan and Guanajuato in the center; and the Yucatan, Tabasco,

Campeche, and Chiapas in the southeast and south.

Relationships of proportions of single women 20 to 24 years old, and of

fertility to labor force participation, occupations, and education of females

are summed up in Table 15. Generall,y the correlations run higher for proportions

not married than for the fertility index. Much more interesting is the fact that

the variables that show the strongest relationship to proportions of females who

are unmarried are for traits that distinguish P. small group of women who are

advanced relative to the female population as a whole. Proportions economically

active, female urban literacy rates, and density have the lowest correlations

with postponement of marriage; proportions with 10 or more years of schooling

and employment in white-collar and professional jobs have the highest corre-

lations. Once again we are witnessing the emergence of a small leading minority

at the forefront of societal transformation, but also, and this too is important,
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TARTE 15

CORRELATIONS OF MARRIAGE AND FERTILITY RATES OF FEMALES,
1960, WITH VARIABLES RELATING 10 EDUCATION,

OCCUPATIONS, AND URBANIZATION

Single F
20-24 Years

F under 5 Years/
All Females

Female literacy
25-29 years of age

Urban
Rural

Adult female schooling
30+ years of age

No schooling

7+ years of school
10+ years of sdhool

Labor force participatim

Economically active females
12+ years of age

Occupations of economically
active females

White collar
Professional

,222 .190

.398 .217

-.399 -.135

484 -.095

.503 -.184

.228

.568

.554

Urbanization

Density .199

Urban 22500+ .416
Capital size .404
Pop. 50,000+ .352

-.147

-.097

-.372
-.242

-.418
-.145



125

the fact that literacy even among females has indeed been spreading widely

through the society.

Education and the Occupation Mix

Whether in the aggregate rising incomes have more effect on the

spread of literacy and successively higher levels of educational attainment,

or whether the direotion of effect is oppositepis a much disputed matter.

Probably the debate will never be resolved, since these are unquestionably

mutually ,:,upportive processes that are manifested in a continuous sequence of

overlapping interactions. At the other extreme, it is comparatively easy to

isolate effects of schooling differentials on occupational and income differ-

entials among the individuals who make up the national labor force at any given

time, or, conversely, to identify the factors that differentiate families with-

in a given area or community in the extent to which they encourage and invest

in schwiling of the rising generation. But this second, "micro" approach re-

quires data that are or have been rarely available, and it by-passes important

questions concerning scale or agglomeration effects that operate in indirect

and more widely diffused ways that carry a whole populace and economy along,

not merely differentiating roles and earnings among the members of the society.

(Later, however, one micro-economic study of effects of schooling on income

differentials in selected Mexican cities will be discussed.) Geographic com-

parison and the use of geographic units of observation partakes of some of the

advantages and the limitations of each of these approaches. In particular, high

serial correlations and high human migration combine to complicate analysis and

interpretation of geographic differences in incomes and occupations as effects

versus causes of observed educational attainments of the adult populations; high

education today could reflect high incomes yesterday which are in turn correlated
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with high inoomen today. On the other hand, analysis of geographic differentials

enables us to take some of the communication and the complementarity effects of

various factors into account, whereas these are normally lost to sight in analy-

ses of individual education-occupation-earnings re1ationships. Bearing in mind

the more serious qualifications, let us consider nevertheless what the cross-

section geographic associations between educational characteristics of the

Mexican population and occupational and other economic traits look like in 1960

and what they may suggest with respect to development patterns.

Table 16 provides some key indicators of the activities of the male and

female populations by occupational and by industrial categories, as a background

against which we may look at occupation-education relationships. States in which

agriculture accounted for less than half of the male labor force are, of course,

the exception: only 3 of the 31 states; agriculture accounted for two-thirds of

the male labor force in half of the states, for three-fourths or more in six.

Second in importance are "white collar" workers, but this category is defined

very broadly (to permit comparisons with other years). It includes professional,

clerical, sales and related workers, which means that along with the more modern-

ized occupations there may be many traditional traders included under this

heading. Even so, only one in eight Mexican men fell into this classification,

though the range was from a low of under 6 per cent (in Oaxaca) to maximum

figures of 26 per cent in Baja California Norte, and 42 per cent in the Federal

District. Proportions among the economically active females are much higher, but

it must be remembered that the base is small relative to the total adult female

population. The median proportion of men in manufacturing employment was a

tenth, with an interstate range from 4 to 35 per cent. But "manufacturing"

is of many kinds, from traditional home crafts to technologically advanced

enterprises, and moderately high (thougb not maximal) rates of employment in
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TABU 16

DISTRIBUTIONS OF TRE ECONOMICALLY ACTIVE POPULATION WIIHIN
SEX AND OCCUPATION CATEGORIES, 1960

F.D.u
Lowest
Valuea

25th
Percentile

75th
Percentile

Highest
Values

Dia-
persionb

Males

Agriculture 3.1 35.5 54.7 67.7 74.9 86.1 294

Professional 7.8 1.1 1.4 149 2.8 4.1 .778

Manufacturing 35.3 3.9 6.6 10.4 15.8 26.9 .885

Minthg .8 .4 .5 .8 2.1 5.4 1.912

White collar 42.0 5.6 9.5 12.8 18.1 26.4 .672

Clerical 16.0 143 2.1 3.5 6.0 9.4 1.126

Males + females

Professional 8.0 1.5 2.3 2.8 3.9 5.1 .562

Clsrical 16,6 1.6 2.5 4.2 6.9 10.4 1.067

Females

Professional 8.6 3.3 5.8 8.4 9.5 13.8 .1438

White collar 43.7 16.1 24.1 30.4 36.3 40.6 .401

Clerical 18.1 3.5 4.6 7.6 11.6 15.3 .918

aWhen the Federal District is the lowest value ar the highest value, the

value of the next rari%ing state is listed.

b
(Percentile 75 te"Irvi Percentile 25)/metian.
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manufacturing can signal an area in which traditional crafts have special im-

portance. However, even in the latter case a more than average degree of inte-

gration into modernising sectors of economic life is like4, since large numbers

employed even in traditional crafts mane production for a, wide market, com-

mercialization of local life, and communication with the urban development nodes.

A good index of the characteristics of manufactures is the proportion of employees

who are women; at the median wtmen accounted for roughly an eighth of the total,

but the range in their share was from 8 to 35 per cent. The correlation of pro-

portion of manufacturing employees who were female with literacy rates (omitted

from the following table) are consistently negative with coefficients approxi-

mating

Table 17 lays out the correlation coefficienos between various edu-

cational indexes and proportions of the labor farce in various kinds of em-

ployment. The correlations with manufacturing employment are much lower than

any of the others. The highest correlations in every case (except females in

professional employment) are with proportions completing 7 or 10 years of

schooling, rather than with the literacy ar no-schooling proportions. Neverthe-

less, the literacy correlations are also huh. Here is an identification

problem in that all thd schooling indexes are closely inter-correlatedl and

their effects on and responses to economic and occupational structure entail

mutual interdependencies. The fact that the higher schooling attainment indi-

cators seem to explain more of the variance emmin proportions employed in

agriculture does not mean that they would do so without some minimum critical

literacy mass. On the other hand, it does support the inference, from cross-

national comparisons, that once a critical threshold is passed, fUrther literacy

alone may have very little relationship to economic development until it becomes

nearly universal; at that point it is in fact always associated with diffnsian
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=LE 17

CCELRELATIONS BENZIN OCCUPATIONS AND VARIABLES REIATING
TO LIEMAci ANL SCHOOLING, 1960

Pro-
fessions Cl erialc White

Collar
Agri-

cultire
Kann-

facturing

Literacy

Males + females 10+ years
Naas 40+ years

Females 404 years

Adult levels of schooling

Males 30+ years old

No schooling
7+ years of school
W+ years of school

Females 30+ years old

No schooling
7+ years of school
10+ years of school

Peroentages of
.692 .823
.717 .836

Percentages of
.759 .858

Economically Active Ma las

.7814 -.792

.810 -.837 .486

Econcmioally Active Females
.831

Percentages of Economically Active Masa

-.752
.8148
.8614

-.851 -.7914 .810
.960 .941 -.909 .575
.937 .937 -.900 .561

Percentages of Economically Mtive Females

-.756
.628
.639

-.877 -.835
.890 .8814
.847 .863
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of secondary education among substantial minorities, at least, of the population.

As a whole, Mexico is still at an in-between stage. It is of same interest to

note that not only are the correlations of proportions of males in clerical em-

ployment with literacy high; they match very closely the correlatims with pro-

portions having seven or more years of schooling. Incidentally, on the average,

the latter figure rises above the clerical percentages only in the upper fifth

of the states an either measmre (Figare 12).

Education and Income

Although occupational data may provide crude indicators of associations

between the distribution of schooling in a population and income levels, they

have serious limitations when used for that purpose, The usual aggregative type

of measurement is some sort of estimate of per capita income; but such measures

are not available by state. There are a number of relevant indices, however.

Some are the more interesting in that they pick out distributional features of

economic attainments (percentages at, ar above or below stated levels), and these

may be more interesting far analysis of development processes than mean values.

There has also been a small sample stwiy of individual income differentials

associated with schooling in three Mexican cities that calla for brief comment

before going on witl- the geographic analysis.

Martin Carnoy studied the costs and incremental income streams associ-

ated with successive levels of schooling in across-section sample of 3,901 malo

wage earners in the Federal District and in the cities of Monterrey and Puebla

in 1962. Using regression analysis, he found that income increased with an in-

crease in age and schooling and with wage and salary work in commerce, wanu-

facturing, electricity, and transport rather than in construction or services;

and with working in Mexico City rather than in Monterrey or Puebla. Going to



Fig. 12.--Scattergraa of proportions of adult males 30+ years with
7+ years of schooling by proportions of economical1y active males in clerical
occupations, 1960.
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school while working had a negative effect on earnings. The highest internal

rates of return to 4he investment in schooling were for completion of the last

2 years of primary school, completion of the first 2 years of secondary school,

and the securing of a college degree. There was a high rate of return to the

fifth and sixth years of primary school despite the inclusion of income forgone

in the cost estimate of primary. school.
1

Five income or economic-level indicators are related to educational

characteristics of the populations of the Mexican States in Table 18. The

firs.;-, two are proportions of wage earners in manufacturing and in agriculture

who received incomes over 500 pesos per month in 1960. No matter What edu-

cationvl measure is used and regardless of sex (excepting the highest school

attainment category for females) the correlations ran arolind .75. Taking em-

ployment of 8- to 11-year old children as a negative index of income or develop-

ment, thera are similar,relationships with adult schooling: slightly higher pre-

diction on vihe literacy and no-schooling indices, less predictive power on

indices for schooling beyomd 6 years. In contrast to most of the other eco-

nomic and occupational indicators, employment of young boys identifies a minori-

ty at the lower instead of the upper part of the status structure. The corre-

lations with pay per employee in larger manufacturing firms in 1955 are very low,

reflecting the idiosyncratic character of those data in geographic units of the

size and diversity of the Mexican states. Correlations of the schooling varia-

bles with the Glick development index are strikingly high.

'Martin Carnoy, "The Return to Education in Mexico: A Case Study* (un-
published paper, The Brookings Institution, March, 1966).
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TABLE 18

OORRELATIONS OF rNDICES OF Imam AND DEVELOPMENT WITH
VARIABLM REIATING TO LITERACY AND SCHOOLING, 1960

Pay to
Income in Income in Number Employment

Tw.dex of
Mfg. over Ag. over :-,..loyed of 8-11 L:velop.
500 Pesos
Monthly

500 Pesos
Monthly

in
Factory,

Year Old
Males

ment, 1950

1955

Literacy

Males + females
10+ years .730 .768 .340 -.775 .754

Males 40+ years .724 .745 .341 -.778 .815

Females 40* years .705 .794 .373 -.685 .775

Adult levels of schooling

Males 30+ years old

No schooling -.765 -.757 -.346 .788 -.802
7+ years of school .805 .774 .141 -.654 .922

10* years of school .778 .756 .117 -.631 .909

Females 30+ years old

No schooling -.734 -.785 -.369 .724 -.775
7+ years of school .744 .702 .258 -.683 .931

10+ years of school .678 .641 .232 -.662 .912
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Literacy and the Agricultural Sector

In a rural setting we are looking for signs of transition from sub-

sistence to commercial farming. Agricultural laborers represent the can-

mercialization, while the persistence of small farms run by their owners with-

out hired help are part of the subsistence pattern. In a study of literacy in

nineteenth century Russia, Kahan describes the effects of achievement of litera-

cy by rural males in the follawing way:

The rise in the level of literaoy among both the higher income groups of
the present population and the agricultural laborers becomes the precon-
dition for introduction of machinery and more modern farming methods.
The decline of subsistence farming, a type of farming which had not
offered visible incentives for education, made it easier to overcome the
long-lasting inertia and maintenance of the status quo and to inject wa
additional impetus to mobility and change in the economy and society.-L

In Mexico also, there should be evidence of at least a moderate re-

lationship between the literacy of the rural population and the development of

the rural sector.

In general there is a slightly higher association of literacy of 40-

to 49-year old men than of literacy of men in their late twenties with charac-

teristics of the agricultural labor forces and with equipment per acre of land

(Table 19), However, this difference disappears in correlations of literacy

with agricultural incomes and with farm mechanization, which also show generally

higher relationships with literacy. Given the association of agricultural

modernization with larger proportions of the agricultural labor force in wage

jobs, it should not be arprisingto note that higher agricultural wages go

along with large proportions of hired workers and small proportions of proprietors.

1Arcadius Kahan, "Determinants of the Incidence of Literacy in Rural
Nineteenth-Century Russia," Education and Economic Development, ed. by C. Arnold
Anderson and Mary Jean Bowman (Chicago: Aldine Publishing Co., 1965), p. 302.
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TABLE 19

CORRELATIONS OF INDICES OF AGRICULTURAL DEV.0210311T
WITH RURAL LITERACY RATES

Ag. Laborers/
M in Ag.

Proprietors/
M in Ag.

___._ ____

Income in
Age over
500 Pesos
Monthly

1
Equ!lonnnt/

14411"
1950

Farm
mechani.

zation
1950

Males

40-49 years
25-29 years

Females

.251 .579 .389 .517

.146 ..127 589 .290 .530

40-49 years .360 -.355 .742 .474 .743
25-29 years .319 -.316 .706 .446 675

Income in Ag. over
500 pesos monthly .1471 -.479 .314 .790
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It is interesting that in general literacy of rural females showed sub-

stantially higher correlations with characteristics of agriculture than did male

rates. Given that the mechanization variables referred to 1950, and the female

literacy figures to a decade later, however, the question remains vbether female

literacy had any real part in the earlier agricultural transformations. There

are other grounds also for hypothesizing that the initiating influence came from

the technological and productian side, expanded female literacy being aren't.

Nevertheless, there is every reason for believing that the spread of literacy

among rural women may prove in the end to be at least as profound a force working

for changt as the initial revolution in agricultural practims.

Mass Media ?ran ortation Cmltural VAitst
and ucation

Four sets of data (demographic, communication, transportation, and edu-

cation) all relate directly to communicatial, whether through movements of people,

through mass media, ar through education as a process and facilitator in the

transmission of intonation. Higerstrandls use of migration fields and of tele-

phone conversations to index the spatial intensities of person-to-person "tellings"

and thereby to delineate "information fields" was based on a conviction that

interpersonal communication influences the acceptance of new ideas. State-unit

data cannot adequately delineate such influence so indirect indicators of differ-

ential degrees of contact with "modern" ways must be used. These include mass

media and transportation facilities, even though such indicators maybe only

loosely related to networks of person-to-person tellings.

Communication and transportation facilities are dispersed very unevenly

through the country, as Table 20 shows. Even the proportions of the population

owning radios, automobiles, and bicycles are small. Areas in which large pro-

portions of adults were unschooled generally were ill served by mass media



TABLE 20

DISTRIBUTIONS OF TRANSPORTATION, COMMUNICATION, AND
CULTURAL TRAITS, 1960

Lowest 25th nth Highestn
F'' Value Percentile Median Pementile Valuea

Transportation

Autos/1,000 pop. 39.5 1.5 6. 18.9

Bicycles/1,000 pop. 14.2 3.0 kri
4

9 13.5 21.7

Railroads/km 204.1 0 8.0 14.r. 28.8

Roads/Km 34.5 77 16.6 27,4 48.9

Roads paved/100 Km 100.0 15.2 44.5 6%44 75.5

Communication and
facilities

Radio 48.5 9.3 15.8 24.3 35.5 46.4

Movies/Pop. 16.1 0.9 1.9 4.6 8.6 13.61,

Electricity/capita 55.2 1,6 7,0 18.0 53.9 844-
Running water 54.8 3.1 114 18,1 32.5 47.5

Culture

Nonwheat bread/M+F 5.4 4.9 13.8 29.7 48.1 63.7

Barefoot/males 2.7 2.3 3.5 4.3 20.9 48.1

75.2
52.0
68.0
120.4

91.1

4When the Federal District A.s the highest value, the value of the

next ranking state is listed.

b
Exclusive of Baja Cali:ornia. In the source, data far northern and

southern Baja California were :ombined and appear to be erroneous.
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(Table 21). Radio and auto ownership displayed a strong relationship to local

levels of schooling.

TABLE 21

CORRMATIONS OF MASS MEDIA AND TRANSPORTATION
WITH LITERACY AND SCHOOLDO, 1960

Movies Radio Autos Bicycles

Persons ar 40+

Literacy
Males
Females

Persons a2e 30+

No schooling
Males
Females

.617 .862 .803

.711 .860 .787

-.564 -.853 -.812
-.682 -.871 -.789

7+ years of school
Males .698 .861 -.912 .168
Females .722 .882 .904

10+ years of school
Males .718 .852 .899 .147

Females .738 .860 .872

Communication over distance is partly related to the ease of travel.

In ruraL areas there is no measure of the exchange of information and ideas at

the market place and during the long walks to and from town. However, the in-

crease and improvement of roads and the growth of bus service does suggest a

flow of people aver longer distances; how far this means effective face-to-face

communication over greater distances in geographic and social space is not

immediately clear, however. Rural folk may venture into the city for supplies

yet rarely come in contact with new ways. They may go only to the outdkirts and

have dealings with pimple who live very much as they themselves.



Change in cultural habits pertaining to food, dress, and Musing is

particularly important. Traditionalky tortilla or corn-based food has been

the staple crop of the Mexican countryside, while eating wheat bread (partial-

ly dependent on whether it is a local crop) indicates acceptance of "western

customs." The census records also variations in footwear, from going barefoot

to wearing huaraches (an open sandal) or shoes. Though partly a matter of

climate and terrain, wearing shoes is also a sign of cultural change. The

proportion of the population not eating wheat bread varies from 5 to 64 per

cent with a median of 30. The range for males walking barefbot is from 2 to 48

per cent, with a median of 1 (Tame 23). In Table 22 it oan be seen that the pro-

portion of males who are literate shows a negative relationship to the per-

centage who do not eat wheat bread and who do walk barefoot. Areas where high

proportIons of males walk barefoot are also those where older females are

illiterate and where communication and transportation facilities are limited

:Figura 13). Once females achieve over 40 per cant literacy, the proportion

of males barefoot is negligible.

TABLE 22

OaRRELATIONS OF CUIaURAL CHARACTERISTICS WITH
LITERACY, MOM, RADIO, AND macros,

1960

lion'biLeat 1 Walk Barefoot/
Bread/rop. Males
M+F

Literacy
10+ years M+F -.568 -.707
40+ years males -.588 -,677

40+ years females -.560 -.792

Movies -.605 -.595

Radio -.623 -.719

Bicycles -.087 -.190



Fig. 13,--Scattergraa of percentages of males barefoot, 1960 and
percentages of females age 140 and over literate, 1960,
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Summary

Table 23 summarizes the salient relationships among education, occu-

pation, and communication traite in 1960.

The occupational distribution of the labor force is one indication of

the extent of industrialization. In Mexico, in 1960, a median of 68 per cent

of the economically active males were engaged in agriculture, 10 per cent in

manufacturing, 13 per cent in white-collar occupations, 3 per cent in clerical,

and 1.9 per cent in professional occupations.

In general, areas that were heavily agricultural showed negative associ-

ations with literacy and schooling. In those rural areas where high prtyportions

of the porulation were literate, there was evidence of farm mechanization and of

higher income in agriculture. Within the agricultural structure, agricultural

laborers by 1960 had come to be associated with the modernizing elements.

The proportions of the population in white collar, professional, and

clerical occupations were highly correlated with middle and high levels of

formal schooling, as were proportions owning radios and automobiles.
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TAKE 23

CORRELATION COVFICIENTS FOR EDUCATION AND OM 1960 VARIABLES
SHOWING ME HIGHEST ZEO-ORDM CORRELATIONS W1111 Limn!

10+, NO SCHOOLING, AND 7+ TEARS OF scHansma

Literacy
1D+ Tears

14+F

No Schooling 30+ Tears of Age
7+ Tears of Schooling

Males Females Males Females

Literacy by age

State

10+ yrs. 14+F
140+ yrs. males
40+ yrs. females

Urban

10-14 yrs. males

-.953 -.983 .806 .827
.974 -.977 -.9143 .836 .838
.962 -.891 -.990 .813 .847

-.816

40-49 yrs. females .862 -.807 -.913 .25-29 yrs. iereales -.817 .826 .8o21044 yrs. females -.825

Rural

40449 yrs. males
25-29 yrs. males
10-14 yrs. males

.886 -.901 -.815

.891 -.880 -.822

.899 -.918 -.835

140-149 yrs. females .943 -.869 -.952
25-29 yrs. females .909 -.855 -.90010-14 yrs. femaes .891 -.903 -.846

Urban maes minus femalas

40449 pa.
25-29 yrs. .8147

.818

III

1110

IP



MIS O.-Continued

Literacy
10+ Years
M+F

No Sdhooling

Males

30+ /ears of Age
7+ Years of Schooling

Females Males Females

Adult levels of schooling
30+ years of age

No schooling
Wes -.953 .928 -.853 -.840
Females -.983 .928 0000 -.826 -.859

7+ yrs. of school
Males .806 -.853 -.828 0000 .953
Females .827 -.840 -.859 .953

10+ yrs. of school
Males 00 °10819 '4°0803 0991 .935
Females -.806 -.822 .934 .985

Occupation variables

Ag. MiEcAct M
Collar/ECAct M
CollarAcAct F
Clerk/EdAct M
Clerk/EdAct F
Prof/EcAct

Other economic varidbles

*00* .810 .775 -.909 -.909
000 0941 .909

-.835 .812 .884
.823 -.851 -.832 .960 .892
.856 -.853 -.877 .911 .890

.848 .802

Mfg inc. over $500 0000
Develop. index 1950 0000 -1;2

0000 .805

0000 0922

Miscellaneous

Radio
Autos/Pop.
Urban

.931

.866 -.853 -.871 .861 .882
-.812 000 0922 0904

0000 *000 0000 .802 .808

a0nly correlatices of t.800 and over were included.



CHAPTEEt IV

STABILITY AND CHANGE OVER TIME:

1960 COMPARED

One of the most visible characteristics

been the burgeoning of the areas that were in a

1930, while in general the poor lagged, behind.

been described as maintaining tight clusters of

1940 AND

of the changes In Mexico has

privileged position even in

The backward states have often

traits representing an unbroken

structure of poverty. Did lagging states move ahead even though remaining in a

law rank position? Did they move ahead enoUgh to reduce either relative or abso-

lute gaps or are the gaps between poor states widening? How far have the enormaus

efforts to bring literacy and schooling to larger segments of the population con-

tributed to diffusion of the development process? Same kinds of variables pick

out lead areas in modernization, others distinguish primarily areas that are

following belatedly or not at all. Part of the process of change and adjustment

is internal migration, which further complicates spatial patterns because mi-

grants not only respond to opportunities but also carry attitudes and behavior

traits with them and enlarge the geographic scope of informal communication

networks. This chapter compares the populations of Mexican states in 1940 with

those of 1960 to explore the patterns of change,- the last section supplements

that analysis with a mapping of the migrations that have taken place.

The evaluation of changes is fran several perspectives with associated

modes of measurement:

146
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1. The comparison of medians and quartiles of selected variables in

1940 and 1960 gives a simple summary of changes in general levels and also of

dispersions over time. In soma cases, skewness, or the tendency of a distri-

bution to have a few distinctively high values (positively skewed) or a few

distinctively low values (negatively skewed) shifts for the same variable over

time. This is an important aspect of the phasing of diffusion of traits through

space.

2. It is asked how stable over time are the relative position4 of the

various states, and whether these stabilities are more evident in some respects

than in others. EXamination of these relationships leads in turn to 3, 4, and

S.

3. The question was raised as to whether intercorrelations among sets

of traits were tighter or looser in 1960 than they were earlier? In general, a

loosening up of geographic correlations night be expected if change brings

initially distinctive sub-populations into closer contact and into participation

in a common national system. However, certain traits may display tighter lo-

cational clusterine with progress in more advanced stages of development. Since

the function of education is of central concern, the question, for example, of

whether the relationships between occupational structures and adult educational

attainments were tighter or looser in 1960 than in 1940 is high4 relevant.

(Discussion of evidence ooncerning the closeness of relationships between

school enrollment rates and other traits is deferred to Chapters V and VI.)

L. How have the rates of change in social and economic variables teen

affected by the starting position? The correlations between level of variables

in 1940 and changes in the same variables between 1940 and 1960 were examined

as one way of describing how far the disparities between states may have
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narrowed or widened aver time. It would be possible for those disparities to

'Aden (or narrow) without -hifts of rank and without changes in degree of corre-

lations among variables.

5. To what extent were changes in one attribute associated with changes

in another? For example, haw did changes in the proportion of the population

who were white-collar workers relate to changes in the proportions of males

walking barefoot between 1940 and 1960?

Overview of Intertemporal Stability
and ange

A. summary inspection of changes from 1940 to 1960, both with respect to

average values and for geographic stabilities in relative rankings an selected

variables, is provided by Table 244 In a number of instances, correlation

coefficients are valid even though direct compariems between 1940 and 1960

means or medians would not be valid. This is the situation, for example, when

the definition of a variable alters slightly but correlations between the two

measures are extremely high. On the other hand, the change in definition of

agricultural proprietors is more drastic. This can be adjusted by adding

ejiditarios to proprietors in estimating 1940 means, but not in the inter-

temporal correlations.

In a developing country, we would expect to see, over a 20-year span,

a decline in the proportion of males in agriculture, an increase in the pro-

portions of the population in manufacturing and in white-collar occupations.

There would also be upgrading of skills--evddenced in the literacy and schooling

associations with occupations. In the decades between.1940 and 1960, one im-

portant feature of change was in fact the proportion of males in white-collar

and manafacturing occupations, accompanied by their decline in agriculture.

In 1940, the median proportion of economically active males in agriculture was
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TABLE 24

MEDIAN 1940 AND 1960 VALUI23 AND INTERTEMPORAL

CORRELATIONS; SELECTED VARIABLES

Value in
Median
State

1940

Correlation
Coefficient

Population distribution

Density 11.1 17.4 .974
Capital/Urban 21.8 30.7 .943
Urban 2,500+ 29.2 4143 .923
In-migrant/resident

(1940 and 1950) 7.3 7.3 .968

allture

Barefoot males
Nonwheat bread (M+E)

9.0 4.3 .917
60.0 29,7 .898

Economy

Econamica11y active males 28.0 26.7 .320
Economically active females
10+ 1940 and 12+ 1960 4.1 15,9 .651

Mfg/EcAct males 7.9 10.4 .785
Mfg F/M+F Mfg 8.4 12.9 .731
Pay/No, employed in factarr
1940 aad 1955 La 4.5 .555

Collar/EcAct males 4.2 12.7 .884
Collar/EcAct females 19.1 30.4 .771

Ag M/EcAct males 75.0 67.7 .902
Ag Labor/Ag males 48.8 50.6 .450
Ag Proprietors/Ag males 12.1 45.9 .063
Ejiditarios/Ag males 19140 4147 .... me



TABU 24--Continued

Value in
Median
State

19140

Correlation
Coefficient

Transportation, communication,
and facilities

Roads/Popb
Roads/Area

.9 1.5 .462
38.0 27.4 674

Movies/Pop 2.9 4.6 .504
Bicycles/1,000 Pop 2.5 13.5 .774
Autos/1,000 Pop 2.1 6.4 .906
Electricitylcapita 4.6 18.0 .782

Literaay years of age

40+ males 48.2 63.0 .949
40+ females 37.8 52.8 .973
10414 sales 51.4 75.4 .935
10-14 fauales 53.6 75.9 .946

"Education of adults

(1950 and 1960)

30+ yrs. of age
No schooling males 37.3 40.0 .982
No schooling females 46.5 48.5 .865

7+ yrs. school males 4.2 3.8 .970
7+ yrs. school females 2.4 2.3 .976

10+ yrs. school males
10+ yrs. school females

2.0 1.9 .973

.9 .9 .931
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75 per cent; over the eneuing decades this proportion dropped by almost 10 per

cent. Nevertheless, two-thirds of the 1960 popuIatimilmws in farming. The

percentage of males economically active remained the same in 1960 as in 1940;

the median proportion of males in manufacturing rose slightly, from 8 per cent

in 1940 to 10 per cent in 1960. The median proportion of urban resi4ents rose

considerably from 1940 (29 per cent) to 1960 (41 per cent). However, the median

proportion of in-migrants remained stable. The percentage of males walking

barefoot and eating non-wheat bread was dramatically lower in 1960 than 1940.

Literacy of adults was on the average higher in 1960 than 1940, but in the

median state the percentage of adults with middle and higher levels of schooling

declined.

One way of assessing the geographi* stability of relative position in

development processes is to examine correlations between 1940 and 1960 values

for the same variables (Table 24). This was done far all items that were comp.

parable in both years (and for some that might seem comparable but actually are

not). The consistent amiembrimmilyhigh correlations for items relating to popu-

lation distribution, literacy or schooling, and cultural indicators stand out.

Equally high are correlations between 1940 and 1960 incidence of automobiles and

in proportions of men engaged in agriculture. Almost as high (.884) is the

correlation over time in proportions of men in white-collar jobs.

At the other extreme, the near-zero correlation for the proportion of

males in agriculture who are proprietors reflects the fact alreaci,y noted that

the 1940 and 1960 definitions are not comparable; this variable was included in

the table to emphasize that fact. However, there was not a similar change in

definition of the proportion of agricultural laborers. The modest coefficient

on this variable (.450) reflects the major changes that were occurring in the

geographic structure of Mexican agriculture. The low correlation between the
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two censuses in the proportions of economically-active males reflects primarily

the extent and demographic selectivity of migrations.

Stabilities and Change in Correlation
Matrices

The degree of geographic association among economic and social variables

can shift substantially over time to a considerable extent Tine independently

of the inter-temporal correlations just examined. Ihe exploration of stability

or change in such relationships uncovers an important aspect of the diffusion

of development, particularly of the sequential stages in it. Tables 25 and 26

sum up the 1940 and 1960 relationships among key sets of reasonably comparable

variables. Certain similarities and contrasts stand out.

Correlations among the proportion of barefoot males, literacy of older

adults, and postoprimary schooling of younger adults all are comparatively high

in both years, and they changed little during the 20 years. Zero-ordar corre-

lations between urbanization and density were low in 1940 and remained low.

On the other hand, there were same marked shifts in closeness of particular

relationships.

The proportion of economically active females displayed consistently

higher correlations with other traits in 1940 than in 1960. The only exception

was the marked increase in the association (positive) with proportions of hired

laborers in farming.

The relationship of proportion of manufacturing workers who were female

with law productivity and low income has been mentioned earlier. Over the two

decades, proportions of females employed in manufacturing became more closely

associated with the less modern aspects of industrialization. For example, in

1940, the correlation between the female share in manufacturing and the pro-

portion of males in white-collar jobs was aaly 28 but in 1960 it was -.4201
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TAME 25

5EIEC1E1) 1940 MO-ORDIa ammunois

Schooling
Age 25+

7+ Tears
A8. Collar Mfg.

.

MF
,

/4

.

F /4

.
14 II

, .
14

,

Variable Number 145

,

146 236 237 79 83 64 96

Literacy

145 Lit. 40+ M
1146 Lit. 40+ F .917 0000

Schooling; adults age 25+ (1950)

236 7+ yrs. school /4 .876 .880
237 7+ yrs. school F .818 .881

Labor force participation and economy

79 Ag/EcAct
83 lig Labor/Ag
64 Collar/Fact II
96 Mfg/gact M

106 Pay/Bsp in Fact
58 Fact F
67 Collar ct F

100 Mfg F F Mfg

GNiltural traits

117
125

Tr

Nonsheat M+F
Barefoot it

;.

0000
.938

-.839 -.860 -.854
-.162 -.097 -.163
.890 .876 .915
.522 .494 .559
.208 .322 .244
.420 .505 .496
.826 .836 .832

-.435 -.199 -.240

-.878
-.21t7

.8113

.574

.382

.477

.812
-.213

-.888
-.752
-.322

-.519
-.735
.224

-airs
-489
.250

.174
-.236
.146

.493
;218
.500
.80o
-ass

:072
.562
.275

-.669 -.691 -.719 -.631 .602 .271 -.709 -.396
-.626 -.796 -.588 -.717 .666 -.124 -.540 -.431

tation communication and facilities

32 Autos/pap

39 Bevies/pop
36 Elect/Capita

.737

.783

.305

.786 .819

.764 .826

.395 .385

.877 -.775 -.098 .724

.710 -.755 -.262 .862

.537 -.434 -.038 .248

.505

.448

.434

Population distribution

1 Density -.505 -.604 -.565 -Ala J436 .209 -.624 .068
14 Urban 2,500+ .776 .777 .774 .799 -.903 -.207 .763 .821
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TABLE 25-Continued

'It4

Pay/
bop

&Act
10+

,

-

Collar

1 --

Mfg F/
M+F

,

Non"
wheat

Baron.

--re

Autos Movies Elect/
Capita

I

Density Urban
29500+

.

F F

I I
M+F

i 111116

M

IF I&

106 58

Al

67

.S

100 U7 125 32 39 36 1 4
,

131
.342 .198
.071 .273 -.332 ....

-.017 -.549 -.579 -.065
-.498 -.371 -.641 .077 .361

.434 .435 .762 -.311 -.517 -.703

.209 .368 .694 -.055 -.666 -.513 .580 ....

.288 .1488 .319 -.186 -.2914 -.05 .682 .01414

-.1140 -.016 -.726 -.0149 .388 .318 -.351 -.662 .121 ....
.1214 .463 .586 -.242 -.665 -.634 .679 .715 .412 -.250 ....
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TABLE 26

SELECTED 1960 ZPRO-CRDER CORRELATIONS

Literacy
Age 40+

,

Schooling
Age

7+ Tears
30+ Ago

Ag.
Labor Collar mfg.

MF NF 14

V

14

A

X 11

Variable Number 147 la 238 239 80 84 65 97

Literacy and schooling

3147 Lit. 40+ N
148 Lit. 40+ F .923

,Adulta age 30+,

238 7+ yrs. school N .836 .813 ....
239 7+ yrs. school F .838 .847 .953

Labor force participation and economy

80 AgiEcAct N -.837 -.760 -.909 -.909 ....
814 Ag laber/Ag N .315 .342 .397 .464 .479
65 Collar/EcAct N 810 .777 .941 .909 .953
97 Nfg/EcAct M .486 .358 .575 .652 .785 .350 ..696 ....

108 Pay/Emp in Fact .344 .373 .141 .258 044 .214 .154 .012
59 &Act F 12+ .127 .109 .391 .326 .343 .5214 .288 .237
68 Collar et F .762 .831 .812 .884 .807 .510 .851 .592

101 leg F,44F in Mfg -.5614 -.425 -.347 -.371 -.477 -.176 -.420 -.343

Cultural traits

119 Nonwheat -.588 -.560 -.750 -.586 -.595 -.154 -.695 -.198
127 Barefoot 14 -.677 -.792 -.631 -.702 -.606 -.359 -.665 -.364

Transportationis communication, and facilities

33 Autos/pop .803 .787 .912 .904 .887 .579 .894 .601
40 Movielipop .617 .711 .698 .722 .661 .424 .743 .436
37 Elect/capita .585 .577 .609 .672 .609 .674 .543 .374

Population distribution

2 Density
6 Urban 2,500+

-.463 -.538 -.431 -.336
.777 .742 .802 .808

-.184 .191 -.269 .223
.873 .392 .860 .713
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TABLE 26--Continned

Pay/
Rap

EcAot
10+ Collar Mfg F/

M+F
Non-

wheat
Elect/

"°) capita
n..4 4...
"""°".7

Urban
2,500+

. ... -
,

F F M+F M
1

i ... . , .... v. .
108 59 68 lca 119 in 33 140 37 2 6

-.078 ....
.391. .166 ....

-.295 .151 -.390 ....

.035 -.3142 -.526 .136 ....
4482 -.053 -.736 .3141 .329 ....

.262 .382 .8148 -AO -.637 -.626

.217 .079 .8314 -.2145 -.605 -.595 .706 ....

.14149 .350 .581 -.278 -.343 -.1451 .769 .498 .."

-.123 .058 -.191 .176 .478 .328 -.311 -.207 -.220 ....
.152 .210 .820 -.337 -.606 -.653 .784 .785 .434 -.093 ....
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the correlation with proportion of males engaged in manufacturing was -.184 in

1940 and -.343 in 1960; and correlations with proportions of people living in

urban areas rose from -.242 to -.337. While the proportion of males in manu-

facturing rose from 1940 to 1960, the correlation of that ratio with urbani-

zation became sameWhat looser: .821 and .713. On the other hand, the pro-

partions of males in white-collar and in manufacturing jobs were more closely

correlated in the later year (.459 in 1940 and .696 in 1960). The former ratio

also became mare closely correlated with residence in urban areas.

In 1940, the proportions engaged in non-farm occupations were mare

closely associated with literacy than with proportions of people who had mare

than a primary education; by 1960, however, that relationship was reversed. In

fact, auto ownership, use of electricity, proportions working in white-collar

occupations, and the population possessing middle levels of schooling showed

stronger relationships among themselves and to urbanization in 1960. These

shifts in degree of correlation are not random.

Change alters the shapes of the distribution of social or cultural

traits, and there is as a result a change in the meaning of the variableeven

if the definition remains unchanged and reporting is accurate. Literacy is one

example. The diffusion of literacy follows an historical pattern as a lead

variable--until it reaches a saturation point in the more advanced localities.

In earlier stages, literacy may show high correlations with occupations and

with other indexes of dóvelopment. As larger proportions of the population be-

come literate, the intercorrelations between literacy and development may de-

cline, while adult proportions possessing post-primary schooling became large

enough to give reliable observations and to take their place as a significant

lead variable in the later years. Arens with high levels of literacy in earlier

years lead in the diffusion of higher-level occupations one generatian later.
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Literacy, white-collar workers, and rising levels of adult schooling were the

key variables in this process.

A variable that is complex may change in meaning aver time also; an

important example is proportion of white-oollar workers. This category may be

composed mainly of sellers in 1940 but have many more clerical workers in 1960,

and selling itself may change in character. Without change in content of the

category, the quality of performance may rise appreciably, in part as a reflection

of supplies of human resources. Where there are more high-gmaityworkers, there

can be more selectivity by employers. This might be manifested in the following

way. Literacy led the development sequence and by 1960 was becoming near4r uni-

versal except in the most laggard states. Meanwhile, schooling beyond 6 years

was spreading in the progressive centers. Ay 1960, the white-collar categories

included more genuinely clerical workers, and correlations between proportions

working as clerks and proportions with mare than primarr schooling had risen;

it was now possible for employers to select them out instead of trying to get

along with unqualified help.

Changes in Agriculture and Its Correlates

The relationships among agricultural variables and between them and

other variables are distinctive and call for special comment. On a national

level the proportion of males in agriculture diminished from 70 per cent in

1940 to 59 per cent in 1960, but in spite of that decrease the dispersion

among the states in the proportions in agriculture remained about the same.

There were some marked shifts of position. Mexico and Morelos were two states

with high 1940 proportions in agriculture that shifted rank between 1940 and

1960 from 28 and 27 respectively to 15 and 14. Jalisco, a state with moderately

low relative proportions in agriculture in 1940, dropped further from rank 13
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in 1940 to 8 in 1960. (The lower numbers of rank indicate smaller proportions

of economically active males in agriculture.)

In general the changes of the proportion of males in agriculture re-

flict urbanization. The items that are more negatively related to agricultural

areas in 1960 than in 1940 are the rise in the use of electricity, the presence

cf a greater population with middle and high levels of schooling, the proportions

of males in white-collar occupations, and the ownership of autos. These stronger

negative associations in 1960 with males in agriculture are accompanied by a de-

cline in the positive associations between population density and proportions

in agriculture from .436 in 1940 to .184 in 1960. Both urbanization processes

and important changes in the structure of agriculture are involved in these

changed associations.

Where relationships with proportions in agriculture show a stronger nega-

tive association in 1940 than in 1960, there is the implication that either the

characteristic measured had spread more fully into rural areas by 1960, or rural-

urban migrants had brought rural traits into the city without yet showing much

effect of their urban residence. These are almost opposite kinds of processes.

The characteristics showing the highest 1940 relative to 1960 negative associ-

ations with males in agriculture were the literacy of females 40+, the mean pay

in factories, the proportion of economically active females, and the attendance

at movies (Tables 25 and 26).

In 1940, the presence of agricultural laborers was only slightly associ-

ated with other characteristics: positive with ratio of equipment to land, with

adults lacking schooling, and with age-grade retardation of rural boys in school.

The spatial selectivity of Mexico's agricultural transformations is reflected

in the fact that the relationships between proportions of farm laborers and

features of the milieu were mach stronger in 1960 but dramatically reversed
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from 1940. In 1940, there had been low but negative correlations between pro-

portions of laborers among man employed in agriculture and indicators of eco-

nomic or educational progress. In 1960, there is instead, a law but definitely

positive association with middle and high levels of schooling, with economical-

ly active females, with degree of farm mechanization, and with proportions of

farm wage workers receiving more than 500 pesos a month. There was also a posi-

tive association with movie attendance and with ownership of radios and autos.

These changes are linked with adjacent urban developments and modernization;

thus correlations with both in-migration and proportions urban were positive

at roughtly .400 L.4 1960 whereas they had been a negative -.200 in 1940.

ExenChaninRelationtothe
.IEFA11120.2a

The processes of dhange and the diffusion of dhange maybe better under-

stood, as has been mentioned, if we think of waves in development sequences.

Lead areas pull away from the rest on characteristics that represent new de-

partures for the particular stage. Gradually some of the other areas imitate

or move toward the new norms while yet others lag behind, catching up belatedly

if at all. Meanwiale new changes are sending new waves through the society.

These processes will be reflected in predictable relationships between starting

positions and ensuing changes. They are well illustrated by the data of Table 27.

Out in front are the unambiguous lead indicators: notably proportions

of males holding white-collar jobs, followed by automobile density and electrici-

ty use. These are traits that gained the largest amount absolutely where they

were already highest in 1940, and in states that were already relatively urban-

ized at that time and displayed the greatest pace of urbanization from 1930 to

1960. Larger increases in proportions of males in white-collar jobs and in

automobiles were associated also with greater proportions of females
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TABLE 27

(=RELATIONS OF VARIABIA MASDRING CHANGE V1111 SELETED
1940 VARIABLES AND WITH 1960 SEX DIFFANICES

Di ingmtcr

Wage Variables

EcAct Ag.

Ii

Non-
wheat

1960-40 1960,40 1960-40 1960440

1940-460

1940 Variables 60 81 66 69 122

Labor fwce partidept.ion

58 EcAot lo+
79 Ag/EcAct M
64 CollsOcAct 14
67 Collsr/EcAct F

Cultural traits

-.089 -.273 .507 .310 -.219
.221, .105 -.643 .192 .351

-.181 -.163 .552 -.403 -.219
-.111 -.176 525 -.598 -.218

U7 Nonwheat 14+F 4,119 298 4607 .095
125 Barefoot /4 .309 .081 -.549 431

fransyortation raunication awl facilities

32 Autos/Pop
39 Movies/pop
36 Elect/capita

4 Urban 22500+

Literacy 1:7 age

140 Lit. 10+ M+F -.162 -.197 .584 -.422 -.329
157 Lit. 10-114 14 -.232 -.172 .566 -.398 -.305
158 Lit. 10-14 r -.079 -.271 .5914 -.4149 -.325

Sex differences in literacy...700

208 Lit. 40-49 MU-F .14.3 -.070 -.1420 .231 .318
218 Lit. 40-49 14R-F a317 -.100 -.339 .191 .173

.557

.383

.050 -.331 734 -.133 im.357

-.106 -.152 .470 -.427 -.245
.163 -.250 .510 .227 -.362

-.305 -.184 .683 -.002 -.558
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TABIE 27--Continued

_111111111111/7111=kaINIII0D

Change Variables

Barefoot Antos/Pop Movies igg Urban Median

. , .

1940-60 1960440 1960440 1960.40
1960-50/
1960440

1960/30 1960-40

135 35 41 38 14 13

-.395 .457 148 .178 .186 .204 3.3

.584 -.506 -.007 -.544 -.357 -.196 -60.7

-.381 .493 -.120 .380 .309 .464 8.5

-.501 .409 .124 .478 255 .510 10.3

.240 -.455 - 202 -.257 -.082 -.393 2149

.937 -.143 -.258 -.467 -.059 -.302 3.6

-.628 -.331 .309 .618 .138 .495 *4

-.317 .333 -.286 .207 036 .495 1.8

-.535 .321 .553 .477 .309 .090 10.8

-.535 .437 .086 .424 .173 .191

-.550 .451 034 .457 .263 .484

-.566 .482 088 294 .3114 .364

-.398 .457 .013 .429 .193 .505

.798 -.352 -.224 -.351 -.380 -.151

.816 -.268 -.237 -.299 -.319 -.183
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economically active in 1940, and with smaller urban-rural differences in literacy

among older women at that time.

The negative correlations between changes in female white-collar pro-

portions and the proportions white collar for both males and females in 1940

(matched also by negative correlations with 1940 literacy and movie attendance)

reverse the signs observed in relatIonships for male white-collar changes. This

seems puzzling at first sight; females in 'bite-collar employment mdght be expected

to be even more a lead variable than males. However, it is important to remember

three things. First, the nature of white-collar jobs differ by sex. Even if the

definitions of "white collar" for 1940 and 1960 were identical, the change mix

within this rubric may be very different for the two sexes. Second, there are

same unavoidable discrepancies between 1940 and 1960 definitions that probably

add more 1960 rural females than males to the count as compared with 1940.

Third, and more important, data relating to proportions in white-collar work

take the number economically active as the balm. The proportions of males

economically active may vary little in either tine or space, but among females

variance on this measure is high, and the national proportions of females eco-

nomically active rose dramatically, to a degree that cannot possibly be accounted

for by incomparabilities in the statistical measures. There is a multiplicity of

factors at play here that cannot be sorted out without a special analysis of the

components of female white-collar employment and of statistical analysis of

determinants of the observed ratios and changes in them. This will be discussed

again in an examination of change variables in the components analysis. So far

as the zero-order correlations of Table 27 are concerned, the one unambiguous

value is the correlation between increase in female white-collar proportions and

the 1940 proportions of females economically active; though the coefficient is

only .310, it carries the positive sign that would be expected if female)
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white-collar ratios constitute lead indicators. The zero-order correlation be-

tween male and female changes in white-collar proportions is also positive, but

it is even lower, at .20 (Table 28). TUrning back to Table 26, it maybe seen

also that proportions of women in white-collar jobs in 1960 show correlations

with indicators of advance that are substantial and that carry the expected

signs. These are firmer indicators than the highly complex change measure for

whito-collar females, a measure that picks up too many unidentified elements and

carries a large random component even when it is run against the 1940 proportions

of females economically active.

TUrning once more to Table 27, attention can be given to the lag patterns.

Now modernization is measured by reduction in the incidence of a traditional or

lag trait. The operation of this kind of change appears clearly in the varia-

bles relating to indigenous culture. In fact, the highest correlation coefficient

is between proportions of males barefoot in 1940 and the decline in that per-

centage between 1940 and 1960: r .937. The analogous correlation for pro-

portions not eating wheat bread is .557. Both of these culture-change variables

Vmded to be somewhat higher in states with law 1940 proportions of males in

agriculture and low 1940 literacy rates. Particularly striking is the high

positive correlation between change in proportion of males barefoot and even

1960 sex differences in literacy ra of older people (40-49) within both

urban and rural sectors. Less dramatic, but part of the same syndrome, the

strongest correlation with increase from 1940 to 1960 in proportions of females

economically active is also with sex differences in 1940 adult literacy. The

other changes reported in Table 27 were relative/7 independent of any of the

starting traits or of other measured changes.

Table 28 summarizes correlations among the change variables themselves.

The signs in ail cases are those that would be inferred from the relationships
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TABU 28

DITERCCBRELATIONS OF CONGE VARIABLES AMONG MMUS

Literacy (40-149)-(60+)
No

Schooling
&Act Collar

Urban Rural Urban Rural 1950-1960

Variable Number 199 202 201 235 258

296o-194o

6o 66 69

Inte e....aattrationan literacy

199 (40-49)-(60+) M Urban
202 (4040)-(60+) M Rural
201 (401-149)-(60+) F Urban

205 (40449)-(60#) I arxal

258 Adults )3+ M, no
edhooling 1950-1960

..3(148

.327 .609

.212 .753 .467

.117 -.252 -.320 -.357

Changes in occupations and economy, 19601.1a0

60 EcActF -.285 -.403 -.455 -.287
66 Collar/Eact M -.137 .323 .217 .354
69 Collar/Eact F -.028 -.269 -.329 -.283
82 Ag/EbAct M .111 .135 .109 .131
98 mfg/tact m -.034 .130 .146 .094
94 Returns Glick (1950-1930) -.147 .271 .338 .429

Chan s in cultural traits 1 40-1

122 Nonuheat Mtle
135 Barefoot M
138 Barefoot F

.208

-.283
.32o

-.031
-.083

-.430

-433
-040
.297

.046

.258

.653 -.220

.492 .174

.153 -4496

.140 -.342 .067 -.236 .350 .348 -.448 -.224

.001 -.327 -.368 -.535 .384 .306 -.520 -.146

-.075 -.527 -.502 -.663 .399 .434 -.512 .022

41 Movieypop
31 Bikes pop
35 Autos/pop
38 Elect/capita

Changes in urbanization

14 Urban 1960-50/1960440
13 Urban 1960/1930

-.039 -.099 -.086 -.146 -.144 -.037 .426 .356

.112 .140 .206 .391 -.104 -.360 -.034 -.023

-.110 -.024 .042 .254 -.031 .135 .530 .028

.016 .273 .216 .401 -.138 .191 .576 .038

-.047 .028 .180 .289 -.253 -.107 -.202 -.320
-.206 .051 .222 .064 -.476 .228 .377 -.329
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TABLE 28-0ontinued

Ag. Mfg Rot. Glick Barefoot Movies Bikes Autos gleot Urbanisation

M

1950-1930
MO'

1960-19140 1960-50/
1960410

196030

196049140

81 98 94 322 135 138 /41 31 35 38 14 13

....
-.551 ....
...089 025

.109 .080 .1146
-.012 0169 is.213 .331
..086 ...088 *4343 .371 0922 Sae*

is.2143 .093 ....1140 a..256 ....354 239 ....
.2211 .075 .025 -.077 -.036 -472 0.562 ....

a...389 .255 .059 .0614 .167 1914 .088 .151
380 1405 .329 121 ....Wilt .375 .396 °.207 .437 ....

.1423 ..250 -.078 130 ....103
.552 .182 .658 is016 -.0714

173 04.019 .002 315 202
...0714 .090 ..171 .067 .160 .281
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already examined, but it might have been more difficult to predict the magnitude

of the correlations. Changes in proportions of males and females going barefoot

are most closely correlated (.922), but no other coefficients are as high as

.700. There are, of course, definite associations among changes in the various

literaay variables and among those relating to male occupations. There are

clear connections also between changes in proportions of white-collar males and

changes in movie attendance, electricity use, and possession of automobile's.

The Components Analysis and Change Patterns

A more systematic identification of patterns of Change and of non-

change emerges from an examination of the components analysis, giving particular

attention to those factors that came out with high loadings on one or mare indi-

cators of change (or non-change). Details for seven such factors are presented

in Table 29.

The first two shown (the third factor of Matrix A and Matrix B) are very

similar. Both pick up modernization lead traits in their high positive loadings

on proportions of young females unmarried in 1960, on dwellings with running

water in 1960, and on size of capital city in 1940. Both have strong negative

loadings on proportions non-Catholic in 1940, and on Changes in proportions not

eating wheat breads Both have moderately high loadings (.438 and .440) aa

changes in male white-collar employment. The only variables that were not

common to the two matrices but took a high loading on the third factor of

either were: the difference in literacy-rates between adult urban males and

those in their teens (a positive loading of .534 in Matrix A); rural school

continuation rates in 1942 (.463 in Matrix B); and a high positive loading of

.637 on increases in the proportions of females in white-collar employment.
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The last is particularly interesting in view of the zero-order correlations

discussed earlier.

The next factor delineated in Table 29 (Factor 7 of Matrix D) is also

in part a modernization lead factor, but it is centered on changes in male

occupational structure. The highest loadings are .864 for increased employment

in manufacturing, -,672 for 1960-1940 proportions in farming, and .515 for in-

creased white-collar proportions. Scares on this factor have been mapped in

Figure 14. Supporting them are moderately high scores on proportions living

in large cities in 1940 and possession of bicycles in 1940 (which carry a

heavier loading than automobiles).

Columns 4 and 5 of Table 29 both pick up urbanization or its timing,

but they are in same respects opposites. Factor 6 from Matrix Alma a strong

negative loading of -.872 on recency of urbanization (variable 14). This goes

along with relatively early development and a good transport network; there is

a positive loading of .922 on railroad mileage per capita in 1940 and of .609

on paved roads in 1960. Howevor, none of the occupational, cultural, or edu-

cational variables Come° 4.4.rough in this cluster with the lone partial ex-

ception of a negative 1o4ding of -.424 on urban enrollment rates in 1960.

Evidently where transportation facilities backed up early growth but the pace

of urbanization was not sustained, other changes reverted toward average

patterns. Factor 5 from Matrix B is predominantly a specification of areas

of belated growth, with low rates of urbanization for 1930-1960 taken as a

whole (loadings of .933 on recency of urbanization and -.414 on ratio of 1960

to 1930 urban population). Tnese are areas in which proportions in agricultural

employment have been maintained (loading of .522) and proportions of males in

white-collar jobs have not grown, nevertheless these areas do not stand out

for frequency of indigenous culture traits.



Fig. 314.--Matrir. Ds Factor 7.

Variable Factor loadings
Number (I.800 and Above)

98 Mfg/EcAct M 1960-19140 .8614
81 Ag/EcAct M 1960-1910 -.672
66 Collar/EcAct M 1960-1910 .515

A short-cut estimate of the rat* of the Federal District for
these variables is 12 (from a high of 1 to 32).
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The last two columns of Table 29 depict factors that focus dieuinctly

on the presence or absence of indigenous populations with associated behavior

and conditions. The last factor (Factor 2 from Matrix D) is repeated from

Table 3 and is by now a familiar pattern. It has high loadings on all the

barefoot items and their changes and on sex differences in literacy of 1940

adults. The geographic pattern (see Figure 15) is as simple and unambiguous

in its regional division of Mexico as aqy one could draw; the indigenous Indian

populations determine the darker zones to the south and east and Just around

the Federal District, but they do not extend beyynd it to the north or west.

It is interesting to compare this factor with Factor 6 of Matrix B (shown to

the left of it in Table 29). The latter factor is mainly In inverse of the

former, with negative loadings on indigenous cultural traits and changes in

them. It adds also an interesting twist that might not have been anticipated:

negative loadings an road mileage relative to area and on rural school en-

rollments in 1960. (The road variable points immediately to the sparsely

settled states which generally had light shadings on Figure 15). The sign

of the enrollment variables is especially interesting and will be reconsidered

in Chapter VI.

Migration

One of the aftermaths of the Revolution of 1910 was the shaking loose

of people from the land, enabling then to move in search of better opportuni-

ties. In 1940, the range among states was from 38 per cent to 98 per cent of

the population native to the state in which they were residing. While this

range in percentages cad not change, in 1960 the median was 89 7:qr cent com-

pared with 93 per cent in 1940; the mean far all Mexico was only slightly lower,

at six-sevenths of the total population of 35 million.



Variable
Number

125

135
13 7

13 8

218

Fig. 15.-4latrix: Do Factor 2.

Barefoot
Barefoot
Barefoot
Barefoot
Barefoot
Barefoot
Literacy

14 191,,0

M 1940-1950
141950-1960
M 1940-1960
F 1950-1960
F 1940-1960
40449 MR-Fit

Factor Loadings
(I.800 and Above)

.867

.835

.912

.926

.880

.876

.839

A short-cut estimate of the rank of the Federal, District for
these variables is 17 (from a high of 1 to 32).
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Since 1940 the major net movements of the Mexican population has been

fram villages to cities and from smaller to larger cities. Most of the migrants

have settled in states contiguous to the ones in which they ware born, but there

has been considerable movement to the Federal District and to states in the

north. In rural areas there has also been movement from areas of dry or rela-

tively unproductive land to places where irrigation is available.

The census of 1960 asked respondents the state in which they were barn?

The evidence supports a priori expectations of movement predominantly toward

areas of economic development. States with the highest proportions of residents

who had cmme from elsewhere included the Federal District, Baja California Norte,

Nuevo Leon, Sonora, Chihuahua, and Tamaulipas in the north. Aguascalientes,

Colima, Quintana Roo, and Nayarit are also among those with a relativelyhigh

proportion of in-migrants. Table 30 shows numbers of in-migrants, their per-

centage of the population of the state in which they were living in 19601 and

the net coefficient of migration for each state. (The coefficient was computed

by dividing the number born in the state, whether resIdent or not in 1960, into

the net in-migration that had occurred to 1960; net in-migration was the popu-

lation living in the state who were not born there minus those who were born in

the state but were living elsewhere.) According to the 1960 census, out of the

five million living in a state other than where they- were born, about two million,

or 40 per cent, were living in the Federal District.

1Myers ( cit p. 69) lists some weaknesses of this enumeration:
(a) there was no indication of when migration took place; the migrant could
have left his state of birth at any time after infancy, (b) those who had mi-
grated but returned or who migrated but died prior to enumeration were not
included, (c) there was no separation of rural from =ban migrants, (d) there
was no indication of movement within individual states.
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TABLE 30

INDICES OF INTENSITY OF LIFE-TIME IN-MIGRATION; STATES
WITH NET IN-MIGRATION, 1960

States with Net
In-migration

Coefficient of
Attractiona

Baja California Norte

Colima

Chihuahua + .107

Distrito Federal + .569

Morelos + .184

Nayarit + .022

Nuevo Leon

Quintana Roo

66.212703i

Sonora

Tamaulipas

Veracruz

Total In-migrants
I Number of

as % of Present
ln-migrants

Population

62.02

26.44

16.10

4G.33

26.09

15.70

23.58

4007

18.03

28.71

9.85

289,010

42,859

191,14814

1,913,638

99,915

60,878

251,270

19,401

139,717

288,315

267,369

a
The coefficient of attraction is (Mi-M0)/B where: Xi = number of

in-migrant residents, Mo = number born in the state who live elsewhere, and
B = total number (of living Mexican population) born in this state.

Table 31 lists the states with a net out-migration and the proportion

of the resident population of each state living elsewhere. The Federal District

drew most of its in-migrants from states in the center, while migration in the

north was mainly to contiguous states. Long distance streams over several

states are also apparent in the movements fram the central states to the north

and from the north to center. The states with low rankings on indices of de-

velopment (as Oaxaca and Guerrero) appear here with relatively low gross
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TABLE 31

EXTENT OF OUT-MIGRATION AND MAJOR DESTINATIONS OF
OUT-MIGRANTS; STATES wns NET OUTAIGRATION,

1960

States with Net
Out-migratian

Out-migrants as
Per Cent of

Present Population
at Origin: Total

Outeeigrants as Per Cent
of Present Population at
Origina Now Living In

DJ. I North&

Pacific North

Baja California Sur 33.3 5.4 18.6
Sinaloa 14.0 1.2 10.1

North

Coahuila 20.9 2.7 13.6
Durango 22.3 2.1 13.4
San Luis Potosi 21.4 3.6 12.3
Zacatecas 31.3 3.7 11.4

Canter

Guanajuato gl. 4.2
Aggascalientes

33:(9)

7.9

Chihuahua, Nuevo Leon, Sonora, and Tamaulipas.
aStates of ths North with net in-migration: Baja California Norte,

Hidalgo 25.0 17.2 .8

Mexico
Michoacan TO:39

17.5
11.1

5.1 5.0

2.9
:9

Jalisco 180

Puebla 13.5 7.0 .4
Queretaro 33.2 28.1 2.2
Tlaxnala 23.7 13.7 .9

Gulf of Mexico

Campeche 18.0 4.6 144
Tabasco 10.8 2.2 .4
ibcatan 10.8 3.9 .6

Pacific South

Chiapas 6.3 3.0 .9
Guerrero 9.7 3.9 .4
Oaxaca 12.3 5.7 .6

_
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movements either out or ins a phenomenon that ties in very neatly with

HAgerstrand's treatment of migration fields as indicators of mean private

information fields and with his emphasis on the latter and on gaps between

information fields in the explanation of spatial diffusion of innovative be-

haviors.1 Figures 16 to 20 portray the migration streams discussed above.

Most striking on the in...migration maps (Figures 16 and 17) are the relatively

local concqntrations of recruits to the southern and central cities, including

the Federal District, in contrast to the long.distance origins of recruits to

the north and to the northwest in particular. This is in part a reflection of

the initial disparate population bases, whieh should, of course, be taken into

account if our purpose were to explain the migration patterns. On the other

hand, the effects of various in-migrant groups on observations concerning

traits of resident populations depend upon their representation at destination

regardless of the total size of populations at either origins or destinations.

Figures 16 and 17 are indicative of the kinds of culture areas from which the

in-migrant populations derive.

When in-migrants come from a rural setting, they are likely to enter

the occupational and social streams at a different level tk.ln those who come

from another urban area. It is of oonsiderable interest, therefore, to dis-

tinguish migrant streams by the likelihoods that they will originate in more

urban or more rural places. Table 32 does this by showing the distributions

of in-migrants by the proportions of males employed in agriculture in the

migrant's state of birth. Relatively high percentages of in-migrants to Nuevo

Leon and Tamaulipas come from predominantly urbanized states, and the origins

1Torsten Higerstrand, DiffUsion of Innovations as a Spatial Process,
trans, from Swedish (1957) by AnanTred (chicago: 'university ok Chicago
Press, 1967).



Fig. 16.--Origins of in-migrants to central and southern states

(born in other states), 1960.
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Fig. 17.--Origins of in-migrants to northern states (born in other
states), 1960.
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1960,
Fig, IL...Destinations of out.migrants born in southern states,
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Fig. 19.--Destinations of out-migrants born in north and north
Pacific states.
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1960.
Fig. 20...Destinations of out-migrants born in central states,



N
M

I
...

0.
 . 

0 
M

il
IL

...

...
.

N
..

U
N

IT
E

-0
M

E
D

..-

- 
-.

!

--
,.\

..
/-

z
1

i
.

..y
...

...
..

c
i

..
/

..t
..

0
i

..
...

.'
l..

r)
.

k.
.)

i
*)

*-
*

i
f ?

e
I

...
...

i
)

1
...

,
...

.. 
A

i
...

 \
- *

.,
%

A
...

*.
i

l.
"

`.
.

-
i

...
..

/
c.

\
...

...
I.

...
1.

i
...

'N
./ i

1 k 3 r i 1

t

T
ot

al
 o

ut
 m

ig
ra

nt
s

as
 p

er
ce

nt
 o

f p
op

ul
at

io
n

in
 s

ta
te

 o
f b

irt
h

20
 to

 3
9

un
de

r 
20

11
11

11
11

11
11

1

O
ut

 m
ig

ra
nt

 s
tr

ea
m

s 
as

pe
rc

en
t o

f p
op

ul
at

io
n

in
 s

ta
te

 o
f b

irt
h

--
) 

I. 
0 

to
 4

. 9
IN

.0
 5

. 0
 a

nd
 o

ve
r

/

_

I i i
e

i .
...

;
t-

--
. .

-
- 

- 
- 

: 1
 B

i..
-?

\ .
--

,
- 

-a
(

.

..
..

",
..,

-- ..
1

i
ic

r

-I
H

 O
N

D

...
..

.
,..

..
.

;I

i

C
D

i



of in-migrants to Colima and Nayarit are from cagparativelyuxbanized settings.

At the other extreme, Morelos and Veracruz attracted individuals from highly

agricultural states, followed closely in this respect by the Federal District.

Daja California Norte is especially notable for the wide diversity in the

origins of its in-migrants.

TABLE 32

DISTRIBUTION OF IN-MIGRANTS FROM STATES WITH
VARIOUS PROPORTIONS OF POPUIATION

ENGAGED M AGRICULTURE

States with Net Lifetime
In-migration, 1960

Percentages of Total In-migrants fram
States in Which the Following

Percentages of Economically Active
Males were Engagel in
Agriculture in 1960

75+ 70-714 6o-69 50-59 Under 50

Baja California Norte 22.6

Colima 25.1

Chihuahua 22.5

Federal District 30.9

Morelos 48.7

Nayarit 150

Nuevo Leon 13.1

Quintana Roo 2.7

Sonora 16.8

Tamaulipas 10.6

Veracruz 34.1

6.0 24.3 42.1 4.9

1.4 4.7 64.9 3.8

34.8 8.9 14.8 19.0

16.5 38.9 10.9 2.8

110 27.6 4.4 7.9

4.7 14.8 6149 3.2

33.2 8.5 17.4 27.8

3.3 87.6 4.2 2.2

7.5 41.6 23.8 10.4

24.9 20.0 8.5 364

38.9 9.9 10.7 6.4
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The remaining maps take the opposite perspective, looking out from the

point of origin to various destinations. Here, the long-distance attractive

power of the Federal District is somewhat more in evidence. Even though the

southeastern states contribute relatively little to the population of the

Federal District relative to migrants of ciTher origins, and the proportions of

their populations that have left for Mexico City are small, the orientation of

the people of the southeast to the nation's capital is clear enough (Figure 18)

and there can be no doubt that this is the node from which informal messages

(attitudes and information) are carried to the people back home. Long-distance

out-migrant streams from the north also tend to converge on the Federal District,

but this is almost by definition, and the role of the Federal Ldstrict in the

orieat.tion of mdgrants is by no means dominant even for urban-directed migrants

from the north (Figare 19). The Federal District's dominance in tbe attraction

of migrants from the central states is undisputable, in fact, for most of these

states the number of native sons (and daughters) resident in Mexico City rims

over 5 per cent of the local resident populations. The two-directional play

of these central miratica fields are unadstakable despite the competitive

attractions of northern areas.

To infer that all of these gross migration streame, even those over

long distances, were predominantly to urban destinations would be a serious

misinterpretation. It is no accident, for example, t t most of the states

attracting large proportions of long-distance migrants were inclAded among

those with heavy investments in hydraulic projec:4 between 1947 and 1958.1

'Shorter-distance migrations normal4 account for a much larger pro-
portion of rural-to-rural than of urtan-directed movements, and these shifts
are vary inadequately-represented using area boundaries so gross as states.
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Further evidence of a relationship between rural development and mi-

gration lies in correlations among variables relating to agriculture. Table 33

displays all the zero-order correlations with migration magyarea. The most

agricultural areal; maintained a stable population (in terms of interstate mi-

gration) from 194C to 1960. Areas where farms were mechanized and where incomes

from agriculture averaged above 500 pesos monthly also attracted migrants to

both farm aad city.

Though areas with high proportions of maw in manufacturing gemerally

attracted out-of-state migrants, the correlationa ware not high. Manufacturing

characterized by high prcportions of females again was part of a low in-migration

(or a net outmmigration) pattern, but where greater proportions of the popu-

lation in manufacturing earned over 500 pesos there was significant inmmigration

(.738). Overall, migratim flows were quite in line with the movements from

lagging to leading areas, from those with less to those with more modern facili-

ties and opportunities, as would be expected. Less predictably, the magnitudes

of most of the zero-order come:ha:time of migration with other variables were

remarkably stable over time.

Preceding studier of migration in Mexico have also attributed movement

as a response to economic opportunity. Randall demonstrated an economic motive

for migration by ber finding that states which had a large number of migrants in

1950 were those in which there were relatively high minimum wages in 1940.1

Zenteno found migration to be correlated with the proportion of the population

in non-agricultural occupations, earning higher incomes, and with higher

lloura Randall, "labor Migration and Mexican Economic Development,"
Social and Economic Studim, I (March, 1962), 73-81.

I
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TABLE33

CORRELATIONS OF PULE IN-MIGRATION RATES VIM
OMER VARIABLES

Male In-migrants as Percentage of
Resident Hale Population

1940 1 1950 1 1960

Population distribution

Density-1940
Density 1960

Urban 1940
Urban 1950
Urban 1960
Pop. 50,000+, 1960

Capital/I:kw 1960
Capitkl/mOban 1940
Capital/urban 1960
Capital size 1910
Capital size 1960

Urban 1960/1930
urban 1960-1950/1560-1940

In-migrant 1940

Transportation

RR/Pop. 1940
RR/Pop. 1960
RR/Ares 1940
RR/Area 2960

Roade/Pop.b 19W)
Roads/Pop., 1960
Roads/aream 1940
Roads/area 1960

Antos/Pop. 1940
Antos/Pop. 1960

-.499 -.451 -.556
-.365 -.304 -.374

.555 .543 .457

.575 .585

.566 .598 :517

.469 .475 .440

.031 -.021

.363 .316 .382

.292 .242 .297

-441 -.149 -.240
.054 .061 427

.684
-.030

.968 .855

8379 .374 ....
.366 .335
.026 .0514 4....

..o86 -.063 ....

.691 .673

.398 .360

.196 .230
-.215 -.152

.6I0 .609 .614

.582 .606 .642
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WIZ 33-Cont4n1ed

mie In-migrants as Percentage of
Resident Male Population

1.94. F. 1960

Utilities and communication facilities

Mectricity/capita 1940
Electricity/capita 1960
Electricity 1960-1940

Movies/pop. 19140
Movies/pop. 1960
Movies/pop. 1960-19140
Library use 19140
Radio 1960

Culture

.150 .177

.313 .353
.2143 .321

.152

.436

.751 .736 .764

.430 .424 .342
-.154 -.138
.129 .190
.600 .623 .527

Barefoot M 1940 -.6214
Barefoot M 1960 -.587

Nonwheat 1940 4477
Nonwheat 1960 -.472

Running water 1960 .216
Sleep in bed 19140 -.593

Occupation

Econ. act. F 1914u .347
Econ. act. F 1960 4.330

White collar/EcAct X 19140 .750
White collar/Eact X 1960 .628
White collar X 1960-19140 .372

White oollar/EcAct 111 1940 .671
value collar/EoAct F 1960 .575
White collar F 1960-19140 -.328

Clerical/EcAct M 1960 .695
Clerical/EcAct F 1960 .671

0000
0000
0000

-.485
-.5oh

-.503
-.590

.187

.518

.3To

.429

.749

.611

.629
.1426..
.673
.578
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TABLE 33-Continued

Male In-migrants as Percentage of
Resident Male Population

Professional/EcAct 14 1960

Professional/EcAct F 1960
Public admin./EcAct N 1940

Ag/EcAct N 1940
Ag/EcAct 14 1960
Ag/EcAct 14 1960.1940

Ag Labor/4 Pop 1940
Ag Labor/Ag Pop 1960

Ejidos/kg Pop 1940
Ag Prop/kg Pop 1940
Ag Prop/kg Pop 1960
Ag Prop 1960-1940

EquidLand 1950
Farm mechanized 1950
Income over 500 pesos

Mfg/H 1910
Mfg/EcAct 14 1963
Mfg/EcAct 1960-1940

1960

Mfg F/14+F in Mfg 19140

Mfg VW in Mfg 1960

Mfg income over 500 pesos 1960
Pay/No. emp in fact. 1940
Pay/No. comp in fact,1955

1940 1950 I 1960

552 .568

.26o .123

.668

-.635 -.537
-.595 -.568

.198 .072

.394 .416

-405 .... -.173
-458 ... .138

-.373 .... -.416
-.260 .... ....

.350 .... .172

.813 .... .692

.675 .... .736

.264 .206

.300 .240

.162 .....

-.296 ... .,264

-.422 -.307

.706 .... .738

.400 . .222

.259 .221

Employment of youth

llaploy 14 1960 -.629 -.626 -.542
&ploy F 1960 -.642 -.605

Literacy

Literacy 10+ T 1940 .769 .718
Literacy 10+ T 1960 4690 .578
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TABU 33--Continued

1401e In-edgrants as Percentage of
Resident mai. Population

19140 1950 1960

Literacy 140+ M 1940 .799 .781
Literacy 140+ F 1940 .757 .694
Literacy 40+ M 1960 .683 .623 .

Literacy 40+ F 1960 .666 .565

Literacy 30-39 MU 1960 .600 .512
Literacy 30-C9 FU 1960 .672 .585
Literacy 20-24 1,111-F 1960 -.600 -.528
Literacy 20-24 MR-F 1960 -.401 -.369

Literacy 1044 M 19140-1930 .5148 .520
Literacy 10-14 F 19140-1930 .508 .1460
Literacy 10-14 /4 1960-19140 -.1450 -Jai&
Literacy 10-14 F 1960-1910 -.5714 -.531

Enrollment 6-114 T 1937 .710 .710
Enrollment 6-14 T 1960 .489 .481

Adult levels of schoolimg

No schooling
Adult 25+ 11 1950 -.715 -.719
Adult 25+ F 1950 -.691 -.633
Adult 30+ M 1960 -.6814 -.642
Adult 30+ F 1960 -.691 -.573

7+ years of schooling
Adult 25+ M 1950 .7314 .722
Adult 25+ F 1950 .692 .583
Adult 30+ M 1960 .669 .647
Adult 304. F 1960 .650 . 051$11

10+ years le schooling
Adult 25+ 14 1950 .700 .701
Adult 25. F 1950 .647 .540
Adult 30+ M 1960 .645 .640
Adult 3C+ F 1960 .606 .510

Bac. and univ. education
Adult 15+ Bac 14 1940 .1451 .253
Adult 15+ Bac F 19140 .278 .039
Adult 35+ Univ M 1940 .631 .503
Adult 15+ Univ F 19140 .708 .565
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literacy rates./ Burnight and Whetten concluded that agricultural and in-

dustrial expansion were taking place simultaneously with substantial interstate

migration of workers.2

That economic pull (and push) go a long way toward explaining migrant

origins and destinations will hardly be denied by anyone, and has been observed

often enough in Mexico by previous writers. But the partiaalar linkages within

these systems have rarely received comparable attention. In winding up this

chapter, it is worth stressing once again the Liam; that the migration fields

delineated by these movements are indicative of spatial structures of inter-

personal communication. While people may hear of opportunities from several

sources, repeated contact with family or friends living elsewtere is a powerful

factor both in migration itself and in the spread of information and ideas by

"feed-backs" to the home folk. It would take another vary substantial research

project to identify more precisely the relations between migration patterns in

the development and operation of informal information fields, and the pace and

spatial patterning of the diffusion of modernizing culture traits and behavior,

or to distinguish incole from attitude and information elements in such dif-

fusion. It will be necessary; nevertheless, to consider migration patterns in

the interpretation of diffusion of spatial schooling among children and the

regression analyses of school enrollment rates that are focus of Chapters V

and VI.

1Raul Benitez Zenteno, Analisis Demografico de Mexico (Mexico:
Instituto de Investigaciones Sociales Universidad Nacional, 1961), pp. 41-59.

2
Nathan Whetten and Robert Burnight, "Internal Migration in Mexico,"

Eetadistica, XVI (1958), 65-77,



CHAP= V

LEVELS OF ADULT SCHOOLING AS INFLUENCES ON THE

SCHOOLING OF TOMS

Once primary schooling came to be seen as an important direct responsi-

bility of government, the task of implementing educational policies remained.

In glancing back over the period from 1930 to 1960 one is looking for con-

sistencies in the waym in which primary schooling became part of the local

scene. The interest here lies in the patterns of diffusion of primary

schooling among youth in 1960 and in identifying the factors that encourage

or restrain such diffusion. This is to treat primary education as an effect,

not as a cause of social change. In other words, the concern is with the

diffusion of education viewed as an "innovation" in local life.

In tracing the dispersion of primary sdhooling several aspects of

Hagerstrandls model are adopted. The most effective way a new idea is intro-

duced is through interpersonal communication or contact with a person who has

adopted the new idea. The frequency of contact influences the speed at which

an innovation is accepted; the highest rates of adoption are in areas where

there hare been preceding adoptions. agerstrand speaks of "density of

adoption" or the increasing acceptance of an innovation where there have

been earlier ones until a point of saturation has been :eached. He speaks

also of "resistances" of a population to an innovation, or the ease with

which particular new ideas are accepted for any givan intensity of telling's.

Some new ideas maybe adopted almost immediately, 30M8 only after repeated

2014
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tailings, some not even then, and individuals may differ in their degrees of

resistance to any particular change. All empirical observations reflect the

operations of both "information fields" and oresistances"--i.e., conditions

that foster or impede the adoption of a new idea. Hence this Ohapter, as well

as the next one, is in part concerned with "resistances." However, the concen-

tration here will be primarily on the "information fields" or fields of

utellings." Indeed, they have been anticipated in many ways, including in.

particular the networks that were implicit in the patterning of migration

streams, just discussed at the end of Chapter IV.

One way in whidh variables describing education of adults fit into the

model is as they indicate potential frequencies of direct exposure of youth to

literate ar educated persons who are prior "adopters." That is, areas where

there are high prowrtions of literate adults (or adults with middle or upper

levels of schooling) represent a high density of communication of youth with

adopters of the innovation.

Urban centers, with their diversity of activities and circles of inter-

personal contacts, are normally the nodes of modernisation within and frost which

influences may readh out to break down rural traditions and draw less urban

people into the wider national culture. However, urban centers vary in popu-

lation, in the intensity of their participation in the national network, and

in their dominance of surrounding hint3rlands. There mayalso be rural as well

as urten "parent localities" or "innovation centers" which appear again and

again as early adopters of new ideas and as centers from which these spread.

As Higerstrand pointed out, the stability of these patterns does not mean that

early adoptersof various innovations will be the same individuals in exactly

the same places. The stability of leadership is rather in adoption hierarchies

of entire subiapopulations.
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Also, while there are geographic patterns with an upstream and down-

stream direction, another dimension to the flow of influence is on the scale

of social-status and occupational-role differentiations in the clusterings of
individuals exchanging information. In this; treatment of communication patterns,

the interest in in which adults (male or female) have the greatest influence

on schooling of boys and girls. DI the:$se patterns vary as between rural and

urban areas? Have they changed over time?

In Figure 21 the schooling of youth is treated as an innovation being

diffused. Central to the acceptance of echooling is knowledge of the effects
of education, or the attitudes concerning educations that might =courage or

restrain school enrollments and retention. The diffusion of Imowledge about

education in the model is dependent upon the comication system--the most

effective channels being person to person tellings. The spatial distribution

of educational attainment of adults is the proxy variable for "intensity of

telling," in this respect. That is, it la assumed that educated adults have

more contact with new ideas, and a locality with a large proportion of educated

adults would have a acre rapid interchange of information relevant to decisions

about schooling. The literacy, enrollment, and retention rates of children are

treated as the innovation or dependent variable. In Figure 21 the indicator

variables available for empirical analysis are in the rounded boxes; the

concepts or hypothetical variables &re in the square boxes.

Within an urban setting there is a high physical. density and a high

over-all frequency of "tellings," Vat urban society may be segmantalized. The

critical factor for social change is how often tellings link diverse subgroups

of the population. Recent studies have disclosed groups of urban dwellers

living in a traditional rural way of life, barely touched by their surroundings.

In spite of increased physical density, social distances may become greater



Fig. 21.Interpersonal comnuaioation networks.
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among groups within a city. The in-migrants who flock to cities may swell

the numbers engaged in marginal economic activities. At th. me Ulm, cities
attract those in search of higher education and higher levels at jobs. Urban

areas contain not on1y disiroportionate numbers of the better educated but also

increasingkv large limbers of ieziginal individmals. To what =tont intraurban

commnication will reach those groups, how far disparate communication networks

are maintained side by side, is basic for determining the pace and patterns a

modernisation both within cities and out into the hintesiands. Infra-urban

tailings nay be limited and highly differentiated, or they 'my be more diffuse

and matiplicative in their effects. At the traditional, rural extreme the

rural-to-urban comeonication nay dominate the life of the snall city that is a

meeting place for the traditional rural people. The arrow reversing back de-

pieta the power of traditional matinee in the life of such ommemities, which

may reinforce traditional culture instead of opening channels to modern and

more national sorts of thoughts and behavior.

Active urban to roral 1;ellings will typicalky lead toward increased

difftsion of knowledge about eduoation, given that the urban areas are also

the initial lead areas--the parent localities from which new ideaa swiss or

through which they are carried to subordinate or secondary runil difftsion

nodes. The dominant role of primary cities such as the Federal District,

Monterrey, and Guadalajara has been discussed. With the breekdown of the

hacienda system and increased mobility of the population, the mall and

middle-sized regional cities have taken on changing roles as intermediaries
/

in the comonicaticin networks. They are not only distributive centers for

goods and services but also localities through which migrants say spend some

time as they leave the farms in search of greater opportunitLes in the larger

cities or in the thriving agricultural centers in the North and Northwest.
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The economies of these regional cities are tied to the agricultural production

of the surrounding country in diverse waya.1

The urbanisation variables that distinguish city size help to dis-

tinguish the primary city as idiffision node. Indexes based an the 2,500+

base pick up the smaller cities as wen, including those that are most locally

oriented. When communication links are strong between cities and their hinter-

lands, with high "social densities" rather than segmentalization -2f communi-

cations, there will also be high correlations between urban and rural education

variables applying to the same general localities. Low correlations in this

respect indicate a societal geography in which the "hinterland° concept of the

West has little application.

=of Effects of Adult
Lona Attainments

Geographic patterns in the-influence of adult schooling on youth are

measured in the following ways:

1. Educational characteristics af youth in earlier and in later years

are compared: 1930 with 1940, with 1960. Sudh comparisons can tell us hat

great the cverall changes have been and how stable over time are geographic

rankings in these respects. It is only indirect]; that they measure adult

educational influences, however. Since luny who were young in 1930 ma; have

migrated to other areas, looking at the locality data fa' youth in 1960 and

1930 can talus only whether those qualities of the population in the ;articu-

lar areas are the same or have changed.

1Stavaihagoi argues that the capital accumulated in these cities while
flowing from an agricultural beee is redirected toward the large canters of
development, but he nevertheless perceives the groups of people offering the
goods and services in these regional cities as having an influential rola in
the dynamics of change, op. cit., pp. 16-17.
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2. Comparing adults and children in 1960 does offer direct evidence

concerning effects of educational atta'amont of the parental generation upon

schooling among youth. If there is not such idgeation, then these relation-

ships viU resembl those obtained in procedure 1.

3. The adult population of 1930 nay be compared vith the youth of
1960. If the extent and educational selectivity of migration is not too great

this provides evidence °oncoming a three-generation sequenc in the trans-

mission of eduoationma attitudes and attainiont.

ILteracy Rates in Mesioo and Iran

In analysing the levels of literacy, school enrollment, and school re-
tention of youth in Moodco, sours comparisons with the findings of the Fattabipour
study of Iran mill be made. This is interesting because, not merely despite,
the fact that the settings are quite different. According to the 1956 census

in Iran, on4 15 per cant of the population were literates in cob= areas one-
third of the population ova. 10 rare old, in rural areas only 6 per cont.1 In
contrast, in Mexico, in 1960, three-fifths of the population over age 6 were

literate; rural-wban differences were also Narked but less so than in Iran;

76 per cent for urban and 48 per cent for rural populations. Given these widely

divergent starting points, the comparison is between countries at two distinct

stages of developmint. Time are other critical contrastsnotably between a

traditional Islamic culture on the one hand an an analgaa of indigenous Indian

cultures and a colonial 3pa33ish-Cath03ic heritage. In these very different

settings, are there nevertheless similar patterns of influence of adults on

children, in the role of females, in the Anaction of cities in relation to

2rattalLipour, pp. 82 and 81s.



212

their surroundings? Such comparisons raise fundamental questions concerning

the spectra of develoment processes and their Interpretations.

In both countries males are more literate than females, and in Iran the
gap is extreme. (It is impossible to ten to what extent this is due to the
role of women in a Moslem country and how far this disparity is a more uni-

versal feature of an earlier stage in development.) In the Mexico of 1960

literacy was about the same for young boys aid girls and differed in equal

degree among the states. Although urban literacy was above that in ruml

areas for youth in Mexico as well as in Iran, the rural lag in Iran was mach

more dramatic (Table A). In both Mexico and Iran the literacy of younger age

cohorte in rural areas lagged behind that of the older generation In urban

areas This was strikingly true for Iranian males bat less marked for females

because in Iran the oDier urban women were still so low in literacy. Among the

states of Yoxico, the median literacy rate of rural males age 1044 was 70 per

cent as compared with a rate of about 80 per cent for urban miles 10-119 years

old.

In Iran, urban females received more education than the rural males up

to age $5, but at older ages rural malos were higher than urban females.

Mexico, on the other hand, even females 404j9 years old in cities had hig116:

literacy rates than rural males in the same age category and thsy matched the

literacy of rural male children of 10-111 years of age.

Literacy in Iran increased most rapidly betsJen older and younger

generations among females, and it increased more between generations in urban

than. in rural areas. In Mexico, where literacy watt mach more widespread among

adults, there had been a similar increase between generations, again especially

among females, bat it was the rural females who showed the greatest gains. The

extent to which literacy was approaching universality in Mexican cities and the
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TABLE 34

COMPARISCIS OF =Ear RATES Br AGE: MEXICO
AND BIANa

Percentages Literate

Mexico, 1960

Federal District (urban)

Age 60+ 85
50-59 89
55-64
4049 92 i;
45-514

30-39 92 82
25-29 94 85 ..
25-24 52 32

20-24 94 85
35-19 95 89
10-14 95 91 79 72

F

68
73

r

Iran, 1956

M

1...1.._P
Teheran (City)

;a

All Urban

55-64 27 5
50-59 ill 65
40-149 83 71
45-54 .4, .. 32 .6

30-39 85 75
25-29 86 78
25-314 411 18

33-24 88 81 16 21
35-19 88 85 58 32
10-34 K 814 69 148
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TABLE 34Contimed

Percentages Literate

Mexico, 1960 Ira% 1956

24

All Rural

55-64 4'. 6 .1
50-59 47 24;

110-49 55 37 ..

45-54 7 .2

30-39 60 114
25-29 62 49 ..

25-34 10 .7

20-24 64 54 32 1
15-19 64 60 16 2
10-14 70 70 20 3

aSource for Ira% Fattahipour, op. cit., p4 84 and I). 90.
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slowing down of its diffusion both there and among Tiral males is manifest;

this is undoubtedly in some degree a reflection of selective rural-wrben mi-

gration.

Some quite general sequences in the diffusion of literacy through a

population are illustrated in the comparisons between Mexico and Iran in

Table 35. The youngest males in Iran in 1956 were still somewhat behind the

older females of Mex_ino in 1940, and both these distributions were still posi-

tively skewed. Though third-omoment measures of skewness were not computed for

Iran, the data indicate positive skewness for the young males and, most emmi

phatically, for the young females. Skewness in dieseibutions far the older

generation would be more evident if urban areas or Tehran, in particular, were

set apart.

The shifting signs and magnitude of the measures of skewness in the raw

figures for Mexican states as moving from both the oldest persons and children

of 1940 to the children of 1960 dramatize the patteAs of change. In 1940

there were only a few states with literacy rates in the upper ranges while the

modal cluster of states was below the 50 per cent mark, giving a positive

dkewness. However, by 1960, there were more cases in the upper ranges,

especially among youth, and the exceptions were "law states with rates around

50 per cent (as shown by the negative skewness). The distribution of literacy

among the older generation had also shifted by 1960, with fewer cases in the

lower percentages, especially among males.

Literacy Correlations: Mexico and Iran

Associations in literacy rates for various age, sex, andresidence

groups among the states of Mexico and among the districts of Iran are summa-

rized in Table 36. The most striking impression from the Mexican data is of
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TOLE 35

DISTRIBUTIONS OF LITERACI RATES: MIMI AND
IRAN COMFAREDa

Percentages Literate

Age 10-14 Age 110* Age 55-614

11042914_1.940___.
Docile l 90 91 77 72
Median 75 76 63 53
Docile 9 5o 5o 44 24
Skew -.499 -.526 -.271 -081 ..

Mexico, 1940,

Docile 1 78 79 65
Median 51 54 48
Docile 9 27 21 28
Skew .166 .042 -.001

Iramil Districts, 3956

Decile l 49 22
Median 30 9
Docile 9 16 2

54
38
16
.146

15
lo

414. 5

at

Source for Iran, Fattahipour cp. cit" p. 90.
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TABLE 36

CORRELATIONS AMONG LITERACY RATES IN STATES OF MEXICO
AND DISTRICTS OF IRANa

Iran Mexico

Rural-trban comparison!).

Age 40-49 . ... .463 . .864
25-34 .23 .52
1044 .37 .54 .565 ..570

Urban Rural Urban Rural

Males: me comparisons

55464/10-14 .30
40-49/10-14
25-34/10-24

Females: age comyarisons

.923 .9310 00.0

4040/10-14 ... .911 .859
2 5-34/10-14' .87 :41Z .... ....

Sex comparisons

Age 404,49 ..., .891 .859
25.14 .i6 .77 ....
10-14 .60 .74 .987 ..;;;

Age-Sex crosses

m 55-64/P 10-14 .36 ... ....

m 40-49/1 10-14 .913 .906
m 25-39A 10-14 .52 °SO .... ....

F 40,49/14 10 -14 ... .925 .820
F 25-34/M 10-14 :45 .74 .... ....

a
Source for Iran, Fattahipour, op. cit., p. 131.
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vary high correlations aororx sex awl age within urban and within rural

residence categories. All of the coefficients exoept those involving urban-

rural comparisons exceed .800, explaining two-thirds or more of the variance

in the designated younger age cohorts. The only Iran correlations at this

level were between young adults aid children for rural males and for both

urban arA rural females. There are some distinctions among the Mexican

figures nevertheless, even when rural-urban comparisons are ignored. In

particular, there is a definite jump in the sex correlations frma the older

age (40449) to the children. The coefficients for the former are .891 urban

and .859 rural while those for the Children come close to unity, at .987 awl

.960 respectively. In Iran, the sex correlations were not so high, and those

within the rural category (.77 end .74) exceeded those irithin the urban (.56

and 43) for eaoh age. Even more striking are the sharp contrasts in the de-

gree of correlation across ages in the Iranian as against the Mexican data for

urban males and in all the age-sex cross-combinatiJne. Some of the Mexican

comparisons are displayed in mare detail in scattergrams (Figures 22 to 26).

The urban-rural correlations for literacy. (within each sex and age

category) serve to indicate how closely adjacent urban and rural communities

are linked with each other and thereby differentiated from other areas.

Excepting the correlations for older females, the degrees of rural-turban

association in literacy rates are generally modest; those for Mexican males

and younger females nevertheless approximate the Iranian relationihips for

females. These findings suggest significant but nevertheless weak local

urban-rural communications, along with active networks linking urban oenters

of widely scatterel areas. This should 00R0 as no surprise. The surprising

figure is rather the high Mexican correlation between urban iind rural literacy



Fig, 22,-.Scattergram of percentages of literate 10-14 year olds,
males by females, 1960.





Fig. 23.Scattergram of percentages a rural literate 10-114 year
olds, males by females, 1960,
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Fig. 24.--Scattergram of percentages of literate males 40+, 1940
by 1.960.
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Fig. 25.--Soattergran of percentages of literate males 40+ years by
10-14 years, 1960.
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Fig, 26.Scattergram of percentages of literate females 140+ yearsby 10-14 years, 1960.
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rates for women aged 4049. Putting this the opposite way, it points to some

of the effects of migrations, which can easily confound urban-rural corre-

lations even when the migrants themselves carry 'tellingly* back home end draw

their kin to the cities. The migrant and dissociated male dwellers in the

cities of Iran may be a more extreme maple of segmentalism in urban life

than what we observe in Mexico, but the evidence is clear enough there as

welt

Sohoolins of Adults and Mild Literacy

Given the generally high correlations between literacy of adults and

of children in Mexico, close correlations between adult sbhoolimg and ohild

literacy as ireU might..be anticipated. This is by no means a foregone con-

olusion, however. It would be quite possible to find high correlations only

where minimal attainment levels are involved, with schooling beyond mere

literacy or primary stage being a distinct attribute in whioh only limited

and distinctive minorities participate. Which of these patterns prevail is

an important development question to which a partial answer is given in

Table 37.

In those areas having large proportions of unschooled parents, there

were larger gaps between urban and rural children in literacy. If men were

unschooled, young rural males and females were less likely to be literate;

whether women were unschooled had slightly less effect. The opposite tendon-

cy prevailed for urban youth literacy; that is, the relaticnship was stronger

with unschooled females than with unschooled male adults.

There are moderately high relationships between literacy of youth and

porportions of adults with at least some post-prisary schooling; these
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associations are higher for the urban than the rural child-literacy rates

regardless of sex.

TABLE 37

CORRELATIONS BETWEEN LITERACT OF TOM AND
LEVELS OF ADULT SCHOOLING, 1960

Literacy of 10-14 /ear Olds

Urban

Femaes Females

Levels of adult schooling
Age 30+

No sdhooling

Males -.725 -.706 -.928 -.903
Females -.816 -.825 -.835 -.846

7+ years of school

Males .759 .735 .670 .676
Females .769 .757 .671 .699

10+ years of school

Males
Females

.739 .716 .630 .638

.732 .722 .635 .653

Matrix C, Factor 1 (Table 38) sums up these aLeA related associations;

it has loadings of .800 or more on the literacy of youth (both male and female)

from 1930 through 1960, and on middle and high levels of adult schooling. When

the factor scores are mapped (Figure 27), a clear spatial pattern emerges,

emphasizing the adjacency of developed areas in the North, the pocket of

progress centered on Yucatan, and contiguity of the backward areas of the

South. On this factor again the developed Federal District is surrounded
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Fig. 27.-44atrix C, Factor 1.

Variable
Number

140 Literacy 10+ T 1940
141 Literacy 1.0+ T 1960
155 Literacy 10-14 14 1930
156 Literacy 10-14 F 1930
157 Literacy 10-14 14 1940
158 Litwacy 10-14 F 1940
159 Literacy 10-14 14 1960
160 Literacy 10-14 F 1960
236 Adult 25+ 7+ Sch 14 1950
238 Adult 30+ 7+ Sch 14 1960
239 Adult 30+ 7+ Sch F 1960
242 Adult 30+ 10+ Sch 14 1960

actor Loadings
( -.800 and Above)

.912

.888

.884

.833

.942

.913

.891

.875

.901

.894

.846

.856

A short-cut estimate of the rank of the Federal District for
these variables is 1.5 (fram a high of 1 to 32).
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by. less developed states, implying impeded flow of influence out fromthe

capital to its nearest neighbors and the diluting of the Federal District

values by the in-migrants from surrounding backward areas.'"

The apread of literacy was an important first step in the long pull

toward an integrated economy and a unified society. Mexico had made pro-

digious efforts to diffuse the Skills of reading rad writing Spanish to the

people of the cities and countryside, both witUn and outside the formal

school system. Mhere did these changes manifest themselves and under what

conditions?

Direct measures of change in literacy are of two main kinds: compari-

sons among different age groups at a given date, and comparison of data ob-

tained at different dates. Although both are used, even if the complications

introduced bymigrations are ignored, the second approach presents twv

special problems: definitions could have been altered in successive censuses,

and in earlier years recorders may have been generous in interpretation of

literacy. (as they were in 1930). For example, one might suepect the evidence

(referring back to Table 35) that the literacy in 1960 of males above age 40

(63 per cent) exceeds that for 10-14 year old boys of 1940 (51 per cent).

However, this seeming discrepancy is in the opposite direction from what

might be expected if literacy definitions had been tightened over time.

Taking the figures at face value, if older men have higher literacy than

younger men of the same cohort, they can have acquired literacy after age 14.

In substantial measure that did occur in earlier years, as is borne out by

IThe Federal District was not included in the factor analysis. Its

mean rank on the heavily weighted variables of Factor 1 of Matrix C was 1.53

(out of a possible 1 to 32).
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proportions of the population who acqutred literacy without schooling. There

is no way to be at all definite about the size of the error. However, inter-

(Ansel discrepancies are more serious in their effects upon assessments of

changes in absolute levels through time than in effects an measures of rela-

tive positions among states and of change or stability in that respect.

nirther use of inter-censal changes in literacy of adults will therefore be

confined to correlation and factor analyses.

For a preliminary description of the extent of change and of variabili-

ties in the 1960-data are relied upon for different age groups, taking age-

differences in literacy as indexes of change. But this also raises problems.

Especially where migration has been substantial, successive past cohorts of

children in certain states mayhems undergone an educational development

sequence larger or smaller than age comparisons among presently (1960) resi-

dent populations would suggest.

Bearing these qualifications in mind, Table 39 supplies an interesting

overview. For each of the sex:and residence categories there are states in

which there was little or no advance in literacy (under 5 per cent) between the

oldest and middle or the middle and teen-age categories. There were two ex-

ceptions: middle compared to teen-age urban and rural females. Median ivogress

was between 14 and 17 percentage points for all except rural girls, who were

rapidly catching up (23 per cent), and the urtan and rural boys (6 and 9 per

cent). The largest differences (in states with tho most age-change in literacy)

ran close to 40 per cant for older rural males and younger rural females.

Changes in literacy rates were systematically associated with both

initial level of literacy and initial proportions of adults who possessed more

than primary schooling. Table 40 gives the correlations between proportions

mith post-primary schooling and age differences in 1960 literacy rates for
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TABLE 39

DISTRIBUTIONS OF INTERGENERATION GAINS IN LIIIRACT
Br AGE, SEX, AND RESIDENCE

F.D.
Lowest
Value

25th
Percentile

Median
75th

Percentile
Highest
Value

Literacy

Urban males

15-19 minus
40-49 3 -1 4 6 9 17

40449 minus
60+ 7 0 11 14 17 29

Rural males

15-19 minus
40449 10 3 7 9 13 16

40-49 minus
60+ 25 4 15 17 25 39

Urban females

15-19 minus
14 0449 10 7 10 15 21 31

40-49 minus
60+ 11 o 11 15 18 25

Rural females

1549 minus
40-49 30 9 18 23 27 38

40-49 minus
60+ 23 -4 8 17 21 32
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TABLE 40

CORRELATIONS BETWEEN ADULT LEVELS OF SCHOOLIN3 AND
AGE DIFFERENCES IN LITERACY, 1960

Age differences in literacy

Urban males

(15-19)-(40-49)

(40-49)-(60+)

Rural males

Adults Age 30+ with
7+ Years of Schooling

MOW

Percentages of the Older
Age Category Literate in

1960

Males Females Males Females

-.293 -.281 -.661
-.258 -.197 -.158 -.129

(15-19)-(40-49) .313 .201 .199 .213
(40449)-(60+) .373 .384 .433 .447

Urban females

(15-19)-(40-49) -.645 -.706 -.722

(40-49)-(60+) .308 .344 .6e1 .543

Rural females

(15-19)-(40-49) -.296 -.363 -.091 -.464

(40449)-(60+) .548 .573 .622 .699

4For correlations with literacy-change from age (40-49) to (15-19) this
refers to literacy rates of those aged 40449. For comparisons with literacy-
change from age 60+ to age 40-49 the literacy rates of the "older" age category
refer to those aged 50-59.
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sex-residence sub-populations. As one might by nov expect, all intergeneration

differences in literacy of urban males, and those for age 15-19 minus age 4049

for both rural and urban females, are negatively correlated with proportions of

adults possessing post-primary schooling. Small intergeneration changes in

literacy in these sub-porwlations generally reflected relatively high literaqy

starting points in the older age groups. On the other hand, correlations of

literaqy change with adult post-primary schoolism w_fre positive for all rural

male inter-generation comparisons and for older urban and rural females. The

fact that younger as well as older rural males shared in an early-stage literacy-

change pattern is once again evident. Me ,equential processes of development

in diffusion of literacy are clearly displayed.'

The evidence concerning these geographic develoment patterns is

bolstered by a reexamination of Factor 1 of Matrix C (Table 38) with its

loadings of over .800 an virtually an measures of se' oling and literacy

regardless of sex, age, ar date. That factor also had high positive loadings

(.600+) an 1930 to 1940 change in literaqy of both boys and girls aged 10-14.

It had high negative loadings on these changes far 1940 to 1960, high positive

loadings io the directions of urbanization (at 50,000+ population) and compara-

tively high incames in agriculture and in manufacturing. The reversals between

earlier and later periods in relationships between advance in literacy and

urbanization are dramatic (see the top half of Table 41).

Similar differentiations between lead and lag areas are shown in the

coefficients in the lower half of Table 41 as well. (1) There are high

lIn elfmection with cohort analyses, it is of some interest to notice

that correlations between reported 1937 enrollment rates of 6-14 year olds and

all measures of educational attainment among adults of 1950 were consistently

a little higher than thonc between 1960 enrollments of 10-14 year olds and the

various 1960 measures of adult schooling.
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TABLE 41

=RELATIONS OF URBANIZATICK, WITH TME DIFFERENCES
IN LITERACY OF YOUTH, AND WITH SCHOOL

ENROLLMINT RATIM, 1'30 TO 1960

% Gains in Literacy
Urban
2,500+
1940

Urban
2,500+

1960/1930

In-migrant/
Resident

1940

Pop.
50,000+

1960

urban 19604950/
1960-1940

yteracz

10-114 year olds

1940 minus 1930

Males .167 .387 .549 .496 .039
Females .358 .297 .508 .406 .075

1960 minus 1940

Males -.1436 -.514 -.1449 -,597 -.077
Females -.554 -.482 -.574 -.595 -.122

airollment

6-14 year olio
urban-rural, 1960 -.230 -.402 -.287 -.118 .487

6-10 year olds
mass, 1930 .631 .407 .554 .315 202

6-114 year olds
M + F, 1937 .339 .593 .710 .301 .207

6-14 year olds
M + F, 1960 .4014 .385 .489 .087 .142
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urban-rural contrasts associated with backwardness. (2) Early high enrollment

rates are quite strongly $orrelated with rapid and extensive urban development.

(3) /core recent enrollments show a positive (but weaker) association with

urbanization. The backgmund in enrollment rates and their distributions are

sumworized in Table 42.

TABLE 42

DISSIBUTIONS OF ENROLLMINT RATES
1930 TO 1960

ilighost
ValuesF.D. Lowest

value
25th

Percentile Median
75th

Percentils

Enrollment of youth

1960 6-14 years old

Males
Females

1930 6-10 years old

Males
Females

75 37
74 32

814 25
80 24

1937 6-14 years old

Males + females 96 22

1960 6-114 years old

Males + females 85 39
Males + femaleP 75 35

59
44 56

38 45
314 44

67 77
64 76

59 73
59 72

52 85 99

52 69 75
16 58 66 76

aWhen the Federal District
ranking state is listed.

bEstimated values are used
males plus females in 1960 as they

separately.

has the highest value, the value of the nest

to adjust for obvious error. Enrollments
stand exceed rates for males and femalos

1
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Generally, in both earlier and recant years, literacy of adults aged

40+ manifested closer correlations with school enrollments than did indioators

of middle and high levels of adult schooling (Tables 43 and 44). This is true

despite the decline in predictive value of literacy in the older generation.

The progressive weakeniag in correlation of adult literacy with primary en-

rollments of dhildran is displayel in Table 44. In Iran associations between

literacy and school enrollment are substantially higher than in Mexico, even

the Mexico of 1937, when correlations were in tarn above 1960.

School Retention: Patterns

Three indices are available to trace the movements of children through

the primary schools: continuation rates, pass rates on examinations, and pro-

portions of pupils over-age. The presentation begins with the most difficult to

measure, continuation rates, which are subject to large error. In the first

place, they suffer from all the defects of reported enrollment rates; the number

enrolled at the beginning or end of the year may have only a loose relationship

to the number attending regularly. Subsequent compariams are more sensitive

to even minor errors in this respect when the data are used to estimate progress

through school. Also, while normal/7 it takes a year to complete a grade, those

enrolled during a year include repeaters fram last year, those transferring from

other schools, those mho may have dropped out far a whiLla and returned. Nor can

continuation rates alone tell how many who passed the year-and examination were

eligible to continue but did not.

Continuation rates were computed for each grade year up to sixth by

taking entrants to a given grade as a ratio to eutraats to the preceding grade

in the prior year, for rural and urban areas for 1942 and 1960. For example,

the number entering fourth grade in 1960 were divided by the number entering
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1113LE 43

CORRELATIONS BMW= ENROLMENT OF YOUTH AND ADULT
LEVELS OF SCHOOLINI

Adult Levels of Schooling Enrollment of 6-14
Year Olds

1960 1960

Wales, 30+ years of age

At least 1. year of schooling .638
7+ years of school .570

10+ years of school .565

Females, 303+ years of age

At least 1. year of schooling .576
7+ years of school .491

10+ years of school .477

1950 1937

Males 25+ years of age

At least 1 year of schooling .715
7+ years of school .659

10+ years of school .619

Females, 25+ years of age

At least 1 year of schooling .633
7+ years of school .589

10+ years of school .515
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TABLE 44

CORRELATIONS SEMEN ENROLLMENT OF YOUTH AND ADULT
LITERACY IN MEXICO AND IRANa

1 Enrollment of 6414
Year Olda

1960

Meidco

Literacy, 1960

10+ years of age
males + females

40+ years of age, males
40+ years of age, females

.64

.67

.56

1937

Literacy, 1940

10+ years of age
males + females

40+ years of age, males
40+ years of age, females

.75

.73

.70

Iran

Literacy, 1956

10+ years of age
Males
?males

55-64 years of age, males
25-34 years of age
Males
Females

Enrollment 10-14
Year Olds

.95 .86

.86 .92

.77 .76

.91 .83

.84 .92

a
Source of Iran, Fattahipour, op. cit., Table 30, p. 143.
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third grade in 1959. Computations were mad also for enrollments at the end

of the year relative to enrollments at its beginning, but may of the data

using end-of-year figures were inadequate. (Correlations between the alterna.

tive sets of continuation rates were high nevertheless.)1 In the discussion

emphasis will be primarily an the ratio of fourth/third grade enrollments,

Which is particularly interesting in its own right and is also a good progy

for most of the other rates (which were omitted in most of the appendix tables

as well). The completion of at least three years of school might be considered

a requisite for sustained literacy. Tabulations were made for primary schools

in rural areas offering at least three years of schooling. Transition from

thirl to fourth grade was obviously a point at which dropouts were large.

("Incomplete schools" was defined as schools with less than four grades.)

The fourth/third continuation rates in rural areas in 1960 varied from

24 to 81 per cent with a median of 47; for urban amps the range VAS 76 tO 98

per cant with a median of 89 per cent. In 1943, the range for rural sectors of

the states had been from 14 to 72 per cent and for urban areas 53 to 94 Per

cent, with respective medians of 36 and 71 per cent. These, along vith ratios

and distributions at other grade levels, are summarised in Table 45.

Factor 9 of Matrix B (Table 38) gave more veight than any other to

continuation rates. The highest loading an that factor is -.826, for dhanges

between 1940 and 1960 in proportions of females occupationally active; along

with this are negative loadings on economically active females in 1960 (-.512)

on fourth/third continuation rates in rural areao in 1942 (-.498), and an

fifth/first continuation rates in urban sectors for 1942 and 1960.

a
The correlations ran at or above .890 with two exceptions: sixth,/

fifth grade rural schools in 1942 (.648) and fifth/fourth grade urban schools
1960 (.874). One of the appendix tables gives a full set of intercorrelations.



TABLE 45

DISTRIBUTIONS OF RURAL AND URBAN CONTINUATION
RATES, 1960 AND 1942

2/1 3/2 4/3 5/4 6/5 5/1

12.62.Essa

High 61 95 81 78 95 26.7
75th 56 81 57 59 81 8.5
Modian 50 63 47 50 74 5.5
25th 48 51 35 39 66 1.9
Law 40 35 24 16 36 .8

1960 urban

High 88 102 98 95 um. 54.6
75t2t 79 99 93 85 92 47.4
Median 72 95 89 89 90 41.9
25th 64 89 84 93 85 32.9
Law 46 77 76 64 75 17.9

1942 rural

High 49 84 72 37 107 6.59
75th 44 62 49 24 67 2.34
Median 38 49 36 17 42 .86
25th 34 41 28 12 27 .34
Law 23 22 14 0 0 0

1942 urban

High 83 94 94 89 106 49.5
75th 65 86 79 77 94 26.4
Median 56 76 71 70 80 18.5
25th 48 69 65 66 71 140
Low 36 56 53 39 47 9.6
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The correlation between 1940 and 1960 proportions of incomplete schools

(only three grades) in rural areas was fairly high (.615), but urban systems

shifted their relative positions in this respect very stbstantially (an inter-

temporal correlation of only 470, Table 46). The highest of the inter-temporal

correlations relating to schooling of youth were for total enrollments and for

urban pass rates at Grade 2. (Paso rates are the number passing the year-and

examination compared to those present at the time of the examination.)

TABLE 46

CORRELATIONS BETWEEN 1940 MD 1960 EDUCATION-
OF-1OUTR VARIABLES

Enrollment 6-14 year (M+F) .

Continuation 4/3 urban
Continuation 4/3 rural
Schools incomplete urban
Schools incomplete rural
Pass 2/Present urban
Pass 2/present rural

.

J19
.310
.496
.170
.618
.726

. JO

Factor 4 of Matrix B (Table 38) had its heaviest loadings (all negative)

for second grade pass rates (both rural and urban in both 1942 and 1960). It

had moderately high positive loadings far traditional culture traits, negatift

loadings an farm mechanization and hired farm labor and for facilities such an

water supply, cleully describing a backward setting. Pass rates had higher

correlations with other traits in 1942 than 1960 (Tables 47 and 46). In 1942,

rural pass rates showed stranger associations with enrollment and with urban

continuation rates than in 1960.

Age-grade relationships proved to be the most interesting of the

measures in degree of association with non-education traits indicating develop-

ment (or retardation). The associations with other education variables also
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TABLE 47

INTERCORRELATIONS BENEEN SCHOOLING OF CHILDREN AND MIDDLE
LEVELS OF SCHOOLIO3 OF ADULTS 1930 TO 1950

Ehrol
6-14 Literacy 10-14

11 37 940

Variable Number 265 157 158

Adults 30+
7+ Ire of SChool

342g2

236 237

265 Enrol 6-14 T 1937
157 Lit. M 10-14 1940
158 Lit. F 10-14 1940

.775

.787 .979

Adult levels of schooling, 1950

Ag.e125±
236 7.77-iiifis m
237 7+ Years F

.659

.589

.413

.293

.474
..237
-.113

.587
.347

.596

.703

.702

Continuation rates--primarz school, 1942

293 B 5/3 R
331 B 5/1 R
330 B 5/1 U
390 Sch incomp. R
389 Sdh incomp. U

369 Pass 2/pres R 1942
368 Pass 2/Pres II 1942

1930
_

267 BEFF1 6-10 /4
155 Literacy 10-14 M
156 Literacy 10-14 F

.890 .894

.820 .860

.477

.359

.657

-.302
-.201

.495

.389

.762

.938

.929

OtO
.938

.437 .402 .353

.339 .299 .346

.639 .636 .633
-.291 -.249 -.291
-.203 -.070 -.075

.588 .499 .599

.468 .497 .600

.700 .654 .542

.897 .800 .733

.923 .865 .823



TABLE b,7-4ontimted

c
Cont.
4/3

Ratea 19142
5/1

Schools
Incomplete

Pau Rates
1942

kcal
6-10 Lit 10-14

R R U R U R u 14 m

293 331 330 390 389 369368 267 155

.6140

.633 .640
-.783 -.695 -.500
-.523 -.14142 -.1412 .632

.219 .1450 .474 -.328 -.272

.169 .318 .479 -.324 -.275 .836

.1428 .262 .345 -.276 -.032 .1149 4714
.517 .339 .548 -.332 -.128 .3147 .257 .912
.489 .1444 .569 -.403 -.220 . .545 .14314 .7144 .8g
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TABLE 48

INTERCORRELATIONS BETWEEN SCHOOLING OF CHILDREN AND MIDDLE

LEVELS OF SCHOOLINGS OF ADULTS, 1960

Enrol
6-114

Lit. 13-14 Adult Levels of Schooling
e 30+

No School

X

7+ Tears

Variable Number 266

266 Enrol 644 T
159 Lit. M 10-14 1960 .725

160 Lit. F 10-14 1960 .719

159 160 228 229 238 239

Adult levels of schooling

228 Nro school M -.638 -.944 -.937 ....

229 Nb school F -.576 -.931 -.959 .928 ....

238 7+ years M .570 .796 .791 -.853 -.828 ....

239 7+ years 1 .491 .796 .813 -.840 -.859 .953 004*

242 10+ years X .565 .767 .761 -.819 -.803 .991 .935

243 10+ years F .477 .771 .777 -.806 -.822 .934 .985

Continuation

304 Cont. B 5/3 R 1959 -
1960 .250 .302 .237 -.239 -.134 .072 .064

333 Coat B 5/1 R 1959 .363 .623 .603 -.646 -.557 .493 .540

332 Cont B 5/1 U 1959 .463 .522 .506 -.508 -.397 .506 .470

395 Sch incomp. T -.257 -.634 -.624 .610 .646 -.515 -.571

377 Pass 2/pres R .006 .299 .372 -.343 -.437 .268 .418

376 Pass 2/pres U .099 .361 .376 -.338 -.401 .369 .443

Age-grade progress

348 Age 10, Gr 1 le -.674 -.761 -.798 .796 .698 -.634 -.654

347 Age 10, Gr 1 KU -.586 -.756 -.779 .721 .734 -.694 -.733

360 Age 10, Gr 1 FR -.717 -.903 -.911 .868 .832 -.699 -.718

359 Age 10, Or 1 FU -.689 -.773 -.802 .740 .743 -.700 -.694
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TARO 148-Carbinued

Continuation

R

Rates
511

Aga 10, Grade 1......E,S).
10+ Tears

R U School
Inc. Pass 2/

Pres

Ma1e Females

M F UR .
U

243 304 333 332 395 377 376 348 347 360 359
,

...

.932

.070 .071 ....

.482 .533 .655 ....

.477 .4414 .490 .593
-.519 -.561 -,623 -.777 -.316

.281 .423 -.221 .315 .021 -.290
diOlt A814 -.025 .328 .293 -.279 .710

-.605 -.617 -.329 -.6148 -.593 .1488 -.319 -.215 m.
-.676 ...699 -.294 -.537 -.701 .1435 -.378 -.543 .7a ....
-.669 -.684 -.364 -.618 -.666 .564 -.285 -.285 .867 .794 ..
-.667 -.627 -.194 -.1424 -.635 .370 -.230 -.368 .696 .906 .827 ....
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were neatly patterned. A, high proportion of students who are aver-age far

their grade measures retardation. Some of the associations are shown, by

way of illustration, in the factor clusters (titriZ Cs Factor 1 in Table 38

and Matrix B, Factor 1, in Tible 3). In both of these factors there mere high

positive loadings on enrollments and literacy of youth with negative loadings

an slow passage through school (age 20 in Grade 1). The first matrix shoved

high loadings on middle levels of schooling of adults and the lattar on pro-

portions of economicalkv active 16RJ-collar, clerical, and professional occu-

pations. Table 49 summarizes some of the relation,mps between age grade

progress and lead or lag variables. One measure of the isolation of areas

characterized by retardatim is the high negative correlatiomswith. radios,

and, on the level of interpersonal communications, the lmr literacy of adult

females. Slow progress through school was most pronounced for urban females

where incomes from manufacturing were low.

In combination with continuation and pass rates, these variables for

age-grade progress mayreflect late entry to sdhool and high absenteeism, with

associated failure in examination, repeating and dropout. But the patterns

are not always so Obvious. An area might have low continuation rates, saw

overage pupils, and low pass rates: obviously a backward area. But one may

find a high continuation rate alongwith high proportions over age and low

pass rates--whici might be interpreted as evidence of a lagging area in which

nevertheless there is a rising determination to keep children in school (e.g.,

Oaxaca, Guerrero, Mexico). Or there may be a low continuation rate with mew

overage pupils but a high pass rate, meaning that there are many dropouts even

though relatively large proportions of those who take the examination pass and

a large proportion of eadhgrads are repeaters ar late starters (Michoacan,

Guanajuato). A, high continuation rate, "normal" age-grade patterns, and a



259

TABLE 49

ASSOCIATIONS BETWEEN AGE.GRADE PATTERNS AND SELECTED
INDICAMIRS OF LEAD AND LkG IN MODERNIZATION

Age Grade Patterns, 2963

Retardation
Grade 1, Age 10+

Progress
Age 10, Grade 3+

Rural

14

Urban

M i

Rural

IM F

Lit. 40-49 FU

Lit. 40-49 FR

Clerical/EcAct

Ag/EcAct 14

Farm mech. 1950

Ag inc. over $500

Mfg inc. over $500

Employ 8-11

Barefoot)!

Radio

.677 -.1o4

-.651 -.774

-.658 -.741 -.611 -.704

.605 .606 .652 .692

-.698 -.725 -.529 -.663

-.655 -.684 -.577 -.630

-.659 -.748 -.650 -.654

.731 .747 .780 .774

.509 .530 455 .546

-.704 -.671 -.713 -.709

0000 0000 0000

0000 4000 0000 0000

000 00 0000 0000

-.510 -.575 -.571 -.1149

0000 0000 0000 410000

0000 0000 0000 0000

0000 0000 0000 0000

0000 0000 0000 0000

-.324 -.36o -.327 -.256

0000 0000
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high pass rate describe a system in which students progress ateadily taking

ono year per grade.

An interesting mixture of traits was picked up by Factor 3 of

Matrix C, mapped in Figure 28. This factor might be described as rural

progress in schooling. Here there was a negative loading of -.738 an the

number of incomplete rural schools in 19142 and an urban-cural differences in

continuation rates in 196e, together with positive loadings on rural continu-

ation rates in 1960 and age-grade progress in rural schools. The geographic

pattern is very unlike any previous map. It is particularly interesting bes

cause some elusive traits of the rural environments of the high scoring states

seem to be involved, traits that are not revealed by all-state variables or by

the main agricultural variables.

Coming back to the broader 130a04C011oilliC context, a pattern that summed

up educational and economic traits associated with lead positions in development

very neatly was Factor 1 of Admix C, mapped above in Figure 27. This flotor

related high literacy attainments of youth with high levels of schooling of

adults. A comparison of the more generalized over-all spatial pattern of

Figure 27 with areas of rural progress in schooling of youth (delineated in

Figure 28) poses fUrther questions concerning the constraints upon diffusion

of schooling and the attributes of the population that may distinguish areas

where acceptance of schooling is manifest. Can we identify with an'ty more 're-

cision the characteristics that raise or lower propensities to attend school

or to continue through the primary years? Chapter VI attempts to explore this

question by the use of multiple regression analysis taking enrollment rates as

the dependent variables.
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Fig. 28.--MAtrix Cs Factor 3.

Variable Factor Loadings

Number (t,800 and Above)

296 Cont B 4/3 Urbanarural 1942 -.1451

331 Cont B 5/1 Rural 1942 .480

390 Schools Incomplete rural 1942 -.738

A short-cut estimate of the rank Di tha Federal District for

these variables is 8 (from a high of 1 to 32).
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CHAPT1R VI

DEMMINANTS OF THE DIFFUSION OF PRIMARY SCHOOLING

In the preceding discussion of the relationships of adults levels of

education to the schooling of youth, a simplified framewwk was introduced to

clarify the diffusion process. This model will be expanded to explain the geo-

graphic distribution of primary enrollment (and retention) rates as a function

of (a) the spatial structures of comunication networks, and (b) indicators of

differences in economic alternatives and attitudes that influence decisions

about schooling.

The theoretical framework integrates certain diffusion theories of human

geographers with economic decision theory. Scholars working with central-place

theory have developed a technique for measuring the influence of one population

aggregate upon another as a function of size and distance* It has been assumed

that the larger the population of place B, the mr.sre influence it will have on a

population in place A, but the greater the distance from B to A the less is Ws

effect upon A. To obtain the "population pritential" of A we would add to the

population of A the population of all other places, B1, B2,B3, each divided by

its distance from A. Fattahipour tested this concept of population potential

in his study of the diffusion of education in Iran but found it inadequate;

both the central and intermediate cities remained self-contained with little

spillover of educational stimulation to the hinterlands.1

1Fattahipour, 2p. cit." pp. 289-91, Appendix B.

263



264

The HIgerstrand model, with its "information fields" and"resistances"

to diffusion, is quite different. For Sweden, he found a remarkable stability

in geographic patterns for diffusion ofmagy innovations (including schooling)

over a century and a half. He identified established canters from which inno-

vations spread, and these centers appeared to form a status order; ideas from

the centers were mare Likely to be accepted. What he calla private information

fields are person-to-person communication networks, and he demonstrated that the

most effective flaw of information followed such "tellings." As indexes of these

interpersonal linkages he used telephone usage and migration routas. Mass media

appeared to promote new ideas adly when supported by person-to-person communi-

cation.

But people do not always accept new ideas upon first hearing of them.

Reactions depend upon the economic and cultural setting and upon how readi37 a

particular innovation fits into that setting--hence the concept of "resistance,"

as the degree of ease with which particular new ideas are accepted for any given

intensity of "tellings." Some new ideas may be adopted almost immediately, some

only after repeated tellings, some not even then.

Using Higerstrandls general model as a guide, this chapter treats en-

rollment of 6-14 year olds as the innovation being diffused within the states of

Spatial variation in enrollment will be treated first as a function of

information fields, approximated by patterns of communication from urban to

rural areas and across regions of the country. These variations are then ex-

amined from the resistance side, in a crude decision model that analyzes how the

economic and cultural setting affects behavior with agy given information flow.

In many instances, direct measures of information fields and decision factors

cannot be obtained and indirect indexes must be used.
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The spatial distribution of educational attainments of adults as dis-

cussed in the preceding chapter could be interpreted primarily as an independent

indicator of "intensity of tailings" with respect to events and ideas beyond the

local scene and on the frontiers of change. This is in contrast to enrollment

rates of children, the innovation or dependent behavior variable. It is assumed

that educated adults have more contacts with new ideas and that a locality with

a large proportion of educated adults would have mare interchange of information

relevant to decisions about schooling.

But the level of adult education can be considered from the resistance

side, also, making people more eager (or more opposed) to keeping their children

in school for both economic and non-economic reasons. The more educated the

adults, th3 greater the presumption that aspirations for education of children

will be high, whether as foundation for a etreer or simply viewing education as

a value in itself.

The Geo a hic Patterns of Primar
chool ollment

Though access to schools in Mexico has broadened over the past generation

or more, wide variation in their use and in their effectiveness persists; same

states remain traditional while others have most of the earmarks of modernity.

It is in the north generally and in particular parts of the central plateau

(mainly in the capital district) that progress has been most marked. The Federal

District is one of the most modernized urban areas in the world. By most measures,

the three states facing south on the Pacific are the most retarded: Guerrero,

Oaxaoa, and Chiapas. The northern states are better off than most on the central

plateau, the latter displaying extremely diverse levels of development wAhin a

densely populated region. Bat there are marked variations within regions and

even within states.
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Three maps (Figures 29 through 31) show state rankings on enrollments

of 6-14 year old children over-all and in urban and rural areas. These reflect

the complex diversities of development among the parts of Mexico. The over-all

enrollment rate (Figure 29) provides a good general image of regional develop-

ment, both oultural and economic. The marked disparity between north and south,

the complex variations in the central area, and the lack of clear associations

between urban and rural rankings suggest that the gradients implied in con-

ventional population-potential models would not provide an adequate explanation

for the observed pattern.

Many factors that could be presumed to underlie these geographic patterns

have been examined in the preceding dhapters. A few that are put together in

Table 50 bring out a looseness of rural-urban relationships that is suggested in

most of the findings. The literacy of urban males aged 40-49 has a modest posi-

tive relationship with the enrollment of urban 6-14 year olds (.385) and a nega-

tive relationShip to the employment of children aged 8-11 (v.315). With rural

males the pattern is similar, but the correlationa are somewhat higher (.490 with

literacy of rural males in their forties and -.;71 for employment of young boys).

There is a stronger negative relationship between literacy of older men and em-

ployment of children in the rural than in the urban areas (-.777 and -.512), but

the urban-rural cross-correlations on enrollment rates are negligible. Maw of

the coefficients in the first column of Table 50 tend to be higher than corre-

sponding coefficients in the second and third columns because the variables in-

volved are in part predicting degrees of urbanization or rurality (and hence the

weights of rural and urban enrollment rates in the total) but do not differentLate

efficiently among urban or among rural populations taken separately. However, the

one variable that is beat associated with all others in this table is the rate

of employment of 8-11 year olds.
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Fig. 29.--Enro1lment rates 3f 6-14 year olds, males plus females,
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Fig, 30.--Urban enrollment rates of 6-14 year olds, 1960.
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Fig. 31.--Rural enrollment rates of 6.14 year olds, 1960.
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TABLE%

ILLUSTRATIVE CORRELATIONS OF HIROLUA1TRATE3 AND OF
CHILD EMPID/RENT WITH SELECTED VARIABLES,

1960

Fiirollment Rates, Age 6-14

ITotal Urban Rural

Enrollment rates; rural .543 -.085 .... -.571
Elployment of males age 8-11 -.709 -.315 -.571 ....

Percentages literate:
Urban males, 40-49 .303 .385 -.055 -.512
Rural males, 404i9 .585 .105 490 -.777
All males 10-14 .725 -.790
All females 10-14 .719 -.83.1

Proportion of males employed in
Nhite collar jobs, M .568 .125 .269 -.648

Clerical jobs, T .607 .241 .252 -.680
Agriculture -.569 -.129 -.338 .679

Proportion ,If females 12+

economica14 active .213 .228 .175 -.169

Proportion of males barefoot -.156 .004 .112 .480
Incomes (per cent over 500 pesos)
Manufacturing .579 .404 .278 -.727

Agriculture 493 .316 .176 -.644

Urbanization, 1960
Proportions 2,500+ .... ... ... -.541
Proportions 50,000+ .087 -.132 .009 -.511

Urban 1960/1930 .385 -.155 .423 -.381

Proportions of in-migrants .... -.016 417
Radio .526 .157 .257 -.684

Movies .475 .100 .215 -.510

EMployment
of Males
Age 8-11
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In this zero-order correlation matrix, traditionalism (or poverty) as

indicated going barefoot, has little connection with either urban or rural en-

rollments (.004 and .112 respectively). Yet there are negative correlations

between going barefoot and adult literacy, which is correlated with enrollments.

Proportions of males barefoot is related inversely to the literacy of older urban

males (-.656) and of older rural males (-.492). This prepares one for the re-

ordering of some of these relationships that will emerge when soma multiple re-

gressions and partial correlations are explored later in this chapter. Indigenous

components of local cultures are not the drag an diffusion of primary schooling

that might have been expected a priori.

Variations in Enrollments as an Aspect of Rural-Urban

Two diagrams (Figures 32 and 33) were drawn to represent the "infor-

mation" and the "resistance" sets of factors respectively. (The actual variables

available for analysis are in the rounded boxes amd the concepts or hypothetical

variables in the square boxes.) The objective is to explain enrollment of

children in school, and the network of relationships displayed reflects the

causal hypotheses derived from combining the HAgerstrand and human-invvetment

models. Although overall enrollment rates by states are given first, it is the

distinctive characteristics of the rural as against the urban influences and be.

havior that are especialiy interesting.

Beginning with Figure 32, which is an elaboration of the diagram pre-

sented in Chapter V, information can flaw within either urban or rural areas

and between them. (The intra-rural tellings were not put in the diagram.) The

straight arrows indicate positive influencr, on diffusion of knowledge about the

effects of education and tailings that presumably convey attitudes favorable

toward eincation. The arrows that turn back on themselves indicate presumptively
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negative effects. When an element in the chart has a traditionalist influence,

arrows from it to "Knowledge of effects of education and/Ur attitudestoomml

education" tarn back or reverse themselves. Here are factors that presumably

impede or delay the spread of information and the orientation to education upon

which the decisions to enroll and continue in school are based. (Hereafter such

arrows mill be referred to as "reversing arrows."

One would expect innovations to diffuse first within and among urban

places, wi.th weaker influence upon the surrounding hinterlands (except as they

maybe specifically related to agricultural practices). Also, areas with high

rates of in-migration pre-1,0 bly offer greater opportunities and display more

economic modernization; higher enrollment rates might be expected there. These

assumptions are generally upheld in the zero-order correlations. However, more

refined analysis points to distinctive urban types. In 1960, themelms =re-

lationship (a correlation of -.016) between urban enrollments and net in-

migration. Furthermore, controlling for other key variables, urban enrollments

for children aged 6-14 years were depressed bylarge in-migration ranes; these

findings will be presented later. For the moment it is sufficient to note this

fact, which is one of the justifications for the reversing arrow in Figure 32.

Evidently, newly arrived udgrants bring their traditional rural culture with

them, tend to live in self-contained neighborhoods, and only slowly accept the

elphasis on schooling.

Factor 5 of Matrix D (Table 38) would give high scores in a setting

in which rural progress in schooling vas marked but urban rates lagged despite

the fact that whatever urbanization of the population had occurred had come

relatively early. Urban enrollments are lbw in 1960 (a factor loading of -.873)

gaps between rural and urban areas in enrollments are minimal (a loading of

-.860), ana the factor loading for urbanization (1960-1950/(1960-1940) was
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-.484. It is interesting that in overall zero-order correlations for 1960, the

data in Table 49 of Chapter V indicate that high proportions at average urban

male and female pupils tended to occur more often in states that were pre-

pondorantly agricultural, with correlations of .605 and .606; these are closer

than might be expected to the analogous correlations of .652 and .692 respective-

ly for over-age rural boys mid girls. Yet the negative correlations between

proportions of males in agriculture and either rural or mina enrollments were

low (-338 and -.129 respectively). It is evident that late entry and retardation

due to absenteeism differentiate among the sub-populations of Mexico today in ways

that are not picked up in the data on enrollment rates. A delayed relaying of

information and attitudes is bringing some of these groups into the echools,

where resistances to repeated schooling-oriented tailings are belatedly, and -

still only partially, overcome.

The nature of recent influences by progressive urbanization upon school

progress in rural areas is evidenced in a number af ways. Taus (a) there is a

moderate positive association between developekent of cities (proportion urban

1960/1930) and 1960 rural enrollment rates (shown in Table 50). Also (b), there

are stronger negative associations of urban growth with rural than with urban

proportions of pupils over-age and yet slightly higher associations of urbani-

zation with urban than with rural continuation rates. With reference to (b)

the correlations of urban growth with 1960 proportions in Grale 1 who were 10

years old or more were only -.195 and -.360 for urban, but -.368 and -.404 for

rural boys and girls. On the other hand, correlations of 1963 urban and rural

fotubth/third continuation rates (taking

were .571 and .436. Examination of the

associated relationships provides clear

ness of urban-to-rural tel differs

I

!

both sexes together) with urban growth

spatial patterns taken by these and

evidence that the extent and effective-

substantially from one part of Mexico
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to another, however. Also, some of the diffusion of tellinga and adoptions

take place primariV within an agricultural context. This hail been quite evident

where extension of irrigation and farm mechanization has been accompanied by a

reduction in the differences between rural and urban enrollment rates--a pattern

indicated for states with high scores on Factor 5 of Matrix D, discussed above.

The preceding comments on 1960 relationships were focused primarily

uppon either rural or urban performance, rather than the averagea that combine

urban and rural populations. Unfortunately, the earlier data allow compariaons

for entire state populations only. Some correlations that maybe comparedwith

those in the first column of Table 50 are presented in Table 51. As ex-

pected in the light of evidence presented in Chapters IVand V, the earlier

associations of both enrollment and child literacy with proportions of the popu-

lation urban were much higher than those of 1960. The mass-media indicator, at-

tendance at movies, was also substantially higher in the period 1930 to 1940

than more recently; althouel the association was still 3n evidence in 1960, it

was weak. Proportions of households owning radios (not available for the earlier

years) was the better predictor of enrollments in 1960.

Determinants of "Res4stance" to Diff Usion of
schooling; 'the %del

Considerations that influence people in deciding whether to send their

children to schoolpositive and negative companents of resistance--have been

anticipated in previous pages. However, there has been no attempt to lay out

systematically a model of the factors that determine given ammunication how

readily innovative behavior will be adopted or imitated.

A human-investment decision model that can be used to study that

agerstrand calls aresistancies" is portrayed in-figure 33. Enrollment rate

is the dependent variable: it ia an investment indicator and measures diffusion



282

TABLE 51

ILLUSZIATIVE CORRELATIONS OF 21ROLLME2T RAMS AND
CHID LITERACY Wm MEC= VARIABIES,

1930 to 1940

Enrollment Rates,
Age 6-14

Literacy of Children

Age 10-14

1930 1937

1930 1940

Enrollment rates

1930
1937

Percentages literate
Males 40+, 1940
Females 40+, 1940

Proportion of males employed in
White-collar jobs, 1940
Agriculture, 1930
Agriculture, 1940

Proportion of females 10+
economical1y active, 1940

Proportion of males barefoot, 1940

Urbanization
Proportions 2,500+, 1930
Proportions 2,500+, 1940
Urban 1960/1930

.596 .912 .744 .762 .700
.596 .... .703 .702 .775 .787

.728 .920 .912 .939 .925

.695 .819 .915 .892 .942

.680 :al .821 .828 .889 .904

-:490 -4.790

.288 .350 .296 .383 .365 .413

-.349 -.502 -.709 -.577 -.671

.631 -339

."..731.736 .7

.407 .593 .424 .581 .505 .473

Proportions of in-migrants, 1940 .554 .710 .648 .716 .714 .743
Movies, 19140 .636 .623 .756 .774 .831 .833
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of the innovation, going to school.' (Again rectangles are concepts and rounded

boxes represent independent variables observed.) The two attached rectangles to

the left refer to costs of schooling: costs in the earnings that are foregone

with attendance at school and direct outlays. The far-right rectangle represents

visible economic returns to schooling, such as the improvement in job opportuni-

ties and earnings associated with acquiring an education. The rectangle at the

bottom represents attitudes and values as these affect behavior, including

preferences relating to schooling as a consumer value, along with "tastes for

leisure," and strength of preferences relating to more narrowly defined expected

economic costs and returns. A fourth rectangle specifies oonstraints on ability

to pay: the total resources on which the individual (or family or local communi-

ty) may draw in deciding what resources to put into education. A fifth rectangle

might have been included to represent information, which was at the center of the

first diagram. However, it is more appropriate to think of the information field

as in another dimension, through which perceptions of the parameters relevant to

the enrollment decisions are carriedl screened out, or magnified. Intensities,

directions, and contents of infokmation are in turn altered by feed-back from

behavior am: experience.

The independent variables include two that were in the previous

information-fieId diagram (Figure 32): education of adults and proportions of

adults going barefoot. In Figure 33, these are both shown as proxies far the

concept-box of attitudes and values. The barefoot variable doubles also as an

indicator of ability to pay. This illustrates the fact that empirical measure-

ments of societal dharacteristics using geographic units of observation are

lInstead the dependent variable could be some other indicator, such as
persistence in school beyond the third year.
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almost inherently multiple in meaning. As a careful examination of Figmre 33

shows, there are multiple elements in the interpretation of most of the other

variables as well.

Despite this use of keyvariables as stand-ins for several things,

direct cost of schooling was not represented by any variable. For elementary

school such costs are small; moreover, available data do not allow one to identiry

or infer inter-area differences in such costs very dependably. Interpreting the

model in terms of individual decision-making, availability of sohools might have

been inserted in the direct-cost rectanglo. This would point up the fact that

where local facilities are missing or are too few for the applicants, there will

be sharp and large shifts in direct costs to those individuals or families that

seek schooling despite failure in crowding through the narrow entry gates. How-

ever, this special case is already covered conceptually by the mare general

concept of direct cost. If a community or aggregative view of decisions is taken,

which is the statistical implication of using data for geographic areas as a

whole, availability of school places is no longer an indicator of costs. Local

availability is itself a function of local pressures for schooling, and a satis-

factory measure of it would be very closely correlated with enrollments by-defi-

nition. A related but different empirical variable is "proportion of elementary

schools lacking the full range of six grades." This variable was not used in

the multiple regressions, however. For that purpose it would have quite

ambiguous meanings, since it maybe as much an indicator of pace of expansion

as of limited availability, and it is highly sensitive to short-run idiosyncratic

influences.

Far more important on the cost side are opportunities for employment of

children and the costs in foregone income that such opportunities produce. Though

children legally are not to be employed, child employment is widespread enough for
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the census to tabulate the 8-11 year olds separately in data on the economically

active population.

The zero-order relationships selected for summarypmesentation in Tables

50 and 51 are, of course, reflectors of both information-field and resistance

aspects of the diffusion of schooling, which are intercorrelated in state-by-

state observatif!hs. However, in directing attention to the resistance aspects

of the model, special interest is focused upon variables that may serve as indi-

cators of area differentials in visible returns to schooling, ability to pay for

it, and the costs of its acquisition. Especially interesting in this connection

are the income and white-collar indicators and those relating to employment of

young children. The strength of this last variable in all the 1960 sero-order

relationships, with the partial exception of urban enrollment rates, has already

been noted.

The occupation variables (proportions in white-collar jobs and in agri-

culture) generally came through stronger for the earlier years than for 1960 an

the all-state enrollment and child-literacy rates, and bhp 1960 all-state pre-

dictions were in turn very much better than those for urban or rural rates taken

separately. In fact occupation structures in themselves tad almost nothing

about 1940 urban enrollments, though occupatian variables came through as well

on urban as on rural continuation rates (both around .450) and retardation rates

(both around .650). Income in agriculture as well as in manufacturing displays

a modest association with 1960 urban enrollments; but in the rural settings the

only "economic" indicator that shows a high zero-order relationship is on the

cost rather than the visible-benefits side; this is the negative correlation

(-.571) for child employment, which will be discussed again later.
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The Multiple Regressions

The interplay among the various traits measured in this study as expla-

nations of patterns in diffusion of schooling is complex. Detailed intensive

study of numerous zero-order correlations together with idtntificatioa of abso-

lute values and their shifts through time can provide an important part of the

picture, but such detail is not easi4 summarized, and some simple correlations

are misleading. Relationships among the variables has been further elucidated

by the use of components analymis, which identifies clusters of traits that have

important elements in common. However, the main concern of the present chapter

is with the determination of particular dependent variables--in this instance

pri.marily school enrollment rates--by means of multiple regressions.

The dependent variables are four: enrollment rates for satire states

in 1937 and in 1960 aid urban and rural rates in 1960. In view of the fact that

correlations between enrollment rates for boys and girls are extremely high,

little should be lost in failure to differentiate by sex. The independent

variables were selected on the basis of the theoretical framework outlined in

Figures 32 and 33, taking into account the components analyses. Where two or

more good candidates for inclusion as independent variables had loadings ex-

ceeding .800 on the same factor, oay one of these was included in any single

regression equation. The regression program eliminated automatically any varia-

bles that had F values less than 1.0 in a particular trial equation. The results

are summarized in Tables 52 through 55. The median state values and the simple

correlation coefficients are shown in the first two columns. The medians present

a better clue to the relevant development levels than would be provided by the

moan values coming out of the regressions, since the latter are in various



287

transforms of the initial indicators. Independent varitbles that were thrown

out by the F value cut-off are indicated 'by an entry of "d" for eadh of the

equations with which they were tried.1 The Federal District was omitted in all

the regressions. Values for the District were then computed frau each of the

equations and compared with the otserved enrollment rates. The results of these

prediction tests, shown in Table 56, will be discussed at the end of this chapter.

The regressions for enrollment rates in 1937 are by far the most success-

ful if the criterion of success Is the proportion of variance in en-

rollment rates that is explained. This is wbat by now might have beenexpected,

not only on the basis of the zero-order correlations with enrollment rates, but

also the generally higher associations between literacy measures aad other socio-

economic indicators a generation ago. (It will be remembered that the reverse

was the case for associations involving schooling of adults beyDnd primary

levels, but that is another matter.) The maximum R2 in Table 52, explaining

70 per cent of the variance in 1937 all-state enrollment rates, was obtained

from equation 1.5. That equation included literacy of older females, males

barefoot, males in white-collar jobs, and males in agriculture. Hbwever,

equation 1.1 was the more efficient statistically; literacy of males aged 40

or more, males in white-collar jobs, and males in agriculture jointly yield an

R2 of .688.

'Variables dropped by the F test in trial runs that left only one inde-
pendent vwciabls in the regression are identified separately. In view of the
transformations that were used to convert variables into more nearly normal
form before entering them in the regressions, the regression coefficients are
awkward to interpret and are not included in Tables 52 through 55. The
equations and forms of the varidbles are given in Appendix C, however. In all
cases N is 31.
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TABLE 52

MULTULE REGRESSION ANALYSIS, SET 1 DEPENDENT VARIABLE:
EURO RATE, 1937 T

Median
Values

Simple
Corre-
lations

Equation
Numbers:

R2

Zero-
order F

(1.1)

.688**

19.87

(1.2)

.607**
21.63

Dependent variable

265 Enrol 6-14 T 1937

Independent variables

145 Literacy 40+ m 1940
146 Literacy 40+ F 1940
125 Barefoot M 1940

64 Collar/EcAct 11 19140
79 Ag/Eact/4 1940a
58 EcAct F/10+ 1940

39 Movies/Pop. 1940
46 F under 5/F 1940

51.7

48.2 .728 32.77** .454
37.8 .695 27.09**
9.0 -.349 3.91

4.2 .713 30.07** .507*
75.0 -.490 9.17** .553*
1.4 .350 14405

2.9 .623 18.43**
14.4 .070

*000 .5914**

0.00
.447* .381
0000 0000

0000 .241

04100 0000

Equations tried and reduced to one independent variable by the F test:
When variable (79) is in: (125) and (58) dropped4 when variable (39) is in: (79)

dropped.

*Significant at the .05 2Jvel of probability:

**Significant at the .01 level of probability.
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TABLE 52 --Continued

(1.4) (1.5) (1.6) (1.7) (1.8) (1.9) (1.10) (1.11)

.580** 705** .6914.4-* .668** .649** 619** .596** .527**
19.36 15.51 14.55 13.09 16.67 14.62 20066 15.62

Partial Correlation Coefficients

.467 .723** .675** 733 ..gO** 735**

.243 435 .470 .508 .468*

.397
.326 .515 .279 .413 .364 .196 .293

d.

.231
.345 :1414i

IllnymiC.:arlIMINIMENONOINel11..

aBecause of its marked negative skew, this variable was used in the
general form Log (100-x). All signs have been reversed, however, to facilitate
interpretation of the table. The partial correlation coefficients consistently
carried signs the opposite of the simple correlation, this is not a tranwposing
error.

dDeleted by the F test.
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The most interesting features of these regressions, however, are in the

details, the ways in which particular variables perform in diverse combinations

with others and how they diverge from their own zero order performanne. Equation

1,8 is a good starting point. In that equation the coefficient for female litera-

cy has been raised slightly, from a zero-order value of .695 to a partial corre-

lation coefficient of .733, just above the zero-order value on literacy of older

males. This is not particularly surprising. What is striking is the reversal

of signs on the coefficients for both proportions of males in agriculture and,

especially, proportions of males barefoot. In a zero-order correlation with 1937

enrollment rates, these variables carried the negative values of -.490 and -.349

respectively, whereas the former is now a positive .364 and the latter (barefoot)

a significant positive .508. In fact both of these variables carry positive signs

in all equations in which they appear with literacy of either males or females

age 40 or over. However, the barefoot variable is dropped by the F test when male

literacy is substituted for female (compare equation 1.4 with equation 1.8),1

which implies a much greater overlap between the male literacy and proportions

barefoot than the female literacy and (again male) proportions barefoot in their

associations with enrollment of children in primary schools.2 Inclusion of the

agricultural employment and barefoot variables has no effect on the coefficients

for female literacy.

One of the most interesting things that these equations tell us is that

back in the late 1930's the larger the indigenous populations (proportions

llt is also dropped when put in an equation with agricultural employment
only.

2
The zero-order correlations for males as against females do not shaw

this, however. They are as follows: Barefoot M 1940 with Lit. 40+ M 1940 and
Lit. 40+ F 1940 coefficients are -.626 and -.796 respective/ye The corre-
sponding correlations with Ag./EcAct 14 1940 are -.839 for the male and -.860
for the female literacy variables.
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barefoot) for any given litem:4 rates in the older generationl or among older

women in particular, the greater was the propensity to sand Children to school.

These results refleCt a feature of the complexity of socio-economic patterns

that showed up in the components analysis for some of the factors emerging at

the third round or later for Matrices C and D, reflected, as an example, in the

last map of Chapter V (Figure 28).

Equation 1.5 differs from equation 1.8 only in adding proportions of

males in white-collar employment, which is the only variable that cuts female

literacy down below a .05 significance level. White-collar employment survtred

the F test in equation 1.5 at a positive modest level, to signal the effects of

visible returns to schooling. While such returns are reflected indirect4 in

some of the other variables as well, the reversals of signs on the agriculture

and barefoot variables and the relative strength of that for female literacy

might seem to underline the great importance of information fields and cultural

attitudes in the early diffusion of primary schooling.1 The high zero-order

correlation with white-collar proportions (.713) and the characteristics of

equation 1.1 warn against overstressing this inference, however. In equation

1.1 male literacy was substituted for female and the barefoot variables was not

included. The highest partial correlation coefficients in this case are on the

male occupations, that for white-collar proportions being somewhat the more sig-

nificant; also, the white-collar measure retains its zero-order positive sign,

whereas the coefficient for proportion of males in agriculture is again re-

versed, from a negative zero-order to a positive partial correlation coef-

ficient. Given the nature of these occupation variables, equation 1.1 sug-

gests that for any given literacy rate among adult males the lowest enrollment

1,
ahnically and geographically differential effects of early activities

of the cultural missions are undoubtedly part of this picture.
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rates of children will be found where there are the largest proportions of

non-agricultural laborers, self-employed artisans, and huckstersthe unlanded

poor in the more densely settled districts with their many small towns. This

is also where child employment is high. Given earlier settlement patterns,

the changes in Mexican agriculture since 1940 and the overaiall advance in

diffusion of primary schooling, ors should not necessarily expect a repetition

of the 1940 relationships in 1960.

Before turning to the regressions for 1960, a brief comment on the

performance of the variable for movie attendance in the 1937 regressions is in

order. By itself that variable was significant at the .01 level, and it knocked

out the variallle for males employed in agriculture when the two variables were

paired. It survived the F test in equation 1.7, though at a low level, in

partnership with female literacy, proportions in agriculture, and proportions

barefoot, though proportions of females economically active dropped out. How-

ever, it did not survive in this combination when the competition for inclusion

was with white-collar employment, on the one hand (1.5), or even when the

competitor was the proxy for fertility rates (in equation 1.6), on the other.

Again, there are serious problems of multi-collinearity that are unavoidable

in working with these data. Also, certainly measures lack the precision needed

to discriminate definitely between densities of face-to-face and formal communi-

cations. However, the nature of the selectivity of survival of the 1940 movie

attendance variable reflects not only the fact that it picks up a wide range of

related socio-economic differentials among areas and that it has a corresponding

lack of precision as an indicator of economic level (vis.a.vis the 1940 white.

collar variable), but also that it fails to separate out degree of informal

face-to-face involvement in local-traditional versus national information

fields. Among other things, in brief, it t& less about what Bagerstrand
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would call the "private" than about the 'public" information fields, and loses

its force as a communication measure accordingly.

The regression equations taking 1960 enrollments for total state popu-

lations as the dependent variable (Table 53) were set up to provide as close a

match with those for the earlier period as possible. The fact that the zero-

order correlations are generally weaker has been noted in several contexts, and

the multiple regressions were correspondingly less successful in explaiming vari-

ance of enrollments.1 The same five variables that were significant in one or

more of the 1937 multiple regressions survived the F cut-off in one or more of

the 1960 regressins, but with some decided changes in the ways in whiEh they

made their appearance. Proportions of maIes engaged in agriculture in 1960

dropped out of the 1960 regressions wherever either literaey of older maler or

proportions of men in white-collar employment was included in an equation. On

the other hand, whereas proportions of males barefoot had dropped out of the

1940 regressions when male literacy was included, they retain a place beside

male literacy in the 1960 regressions, and again with positive coefficients.

Whether they refer to 1937 or to 1960, analyses of determinants of en-

rollment rates for total sta4e populations are confounded hy the various

weightings of urban and rural people that are involved. Although this very

fact increases the proportion of inter-state variance that is statistically

explained by the available data, it also clouds the picture of the processes

at work. Fortunately, for 1960 we can distinguish between urban and rural en-

rollment rates (Thbles 54 and 55). The urban analyses are considered. first.

1This cannot be attributed to the transposed form of the dependent
variable, since it prevailed throughout in correlations involving literacy
variables as well, regardless of the forms in which they were entered,
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TABLE%

MULTIPLE REGRESSION ANALYSIS SET 3 DEPENDENT VARIABLE:
URBAN MOLD , 1960

Simple
Median Corre -
Value lation

laination

NumbersI (3.1) (3.2) (3.3)

V 473** .264* .408**
F 12.57 5.02 9.64

Zero-
order F

Inderendent variables

273 Barol 6-14 U 1960 58.7
168 Lit. 40-49 HU 1960 80.0 385 5.06* .514

176 Lit. 40-49 FU 1960a 71.5 .445 7.16* .688.31*

127 Barefoot !I 1960a 63 .004 0.02 586** .368
62 Feaploy 8-11 M 1960 24.1 -.315 3.19 ....

0000
.630**

65 Collar/EcActM 1960 12.7 .125 .... .... ....

59 EcAct F,12+ 1960 4.9 .228 1.60 .... .... ....

45 Single F 20-24 1960 32.1 .159 1.71 .... .... ....

103 lug Inc. over 500, 1960 38.1 .404 5.67*

9 Capital/Urban 1960
12 Pop. 50,000+ 1960

17 In-migrant 1960

44 Radio 1960

28.1 .332 3.58
-.13214.3

10.6 -.016
24.3 .157

00000 0000

0000
-.512*

000 0000 *

00000 0000

a
Because of its narked negative skew, variable (176) was used in the form

log (100-4. Vhriable (127) was entered by rank, with the highest proportion barefoot
as rank 1. Signs for these variables have therefore been reversed to facilitate
interpretation.

Deleted by the F test.
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TABLE 54--Continued

(3.4) (3.5) (3.6) (3.7) (3.8) (3.9) (3.10) (3.11)
.322** .441** .289* .248* .196* .181 .187 .152

6.66 7.09 3.67 4.63 3.42 3.09 2.06 2.52

-.311

.651**

-.506

a

-.373

.234

.>

-.318

.486*

.390

.237

0000
0000

-.195
0000

-.201
-.284

0000
0000

-.218

0000
0000

0000 0090 0000

0

,254 .243

Tried and

When
When
When
When
When
When
When

dropped by F test:

variable
variable
variable
variable
variable
variable
variable

(168) is in:
(176) is in:
(103) is in:
(59) iS in:

(45) is in:
(9) is in:
(62) is in:

(62) (44) (9).
(62) (44) (9).

(59).
(65) (17) (45).
(65) (17).

(127) (44) (12) (65).
(65) (44).
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That high levels of income for employees in manufacture was one of the

most successful predictors of 1960 urban enrollments in a zero-order correlation

was shown by the data of Table 50, even though the coefficient was only .404.

This variable comes through much more strongly when it is introduced into a

multiple regression with other relevant variables. In fact when it is combined

with proportirs of males in white-collar employment and proportions of in-

migrants, the partial correlation coefficient on manufacturing income is a

strongly positive .651. This indem of abi4ity to pay for education, and proba-

bly of visibility of economic returns from education, was much more important

among uroan populations than the levels of employment of children. The latter

were dropped in most trials by the F test cut-off, surviving at a low level

only, alone or in combination with Capital/urban, Barefoot M 1960, or Eact F

12+ 1960, all in weak regression equations,
1
none of which gave multiple corre-

lations significant at the 05 level.

The negative signs of the partial coefficients for males in white-collar

employment and for in-migration in equation 3.5 both call for special comment.

In the zero-order relationships, the coefficients for these variables were

virtually zero (.125 and -.016 respectively). Controlling for inmost, in manu-

facturing, both become significantly negative partial coefficients (-.311 and

-.SOO. This equation distinguishes types of urban places very clearly, thereby

sharpening the independent variables and their meanings. "White-collar em-

ployment" is a very heterogeneous designation, and alone it may be a poor indi-

cator of the character of a local economy. However, when controlling for incomes

in manufacturing and for the proportions of the state population who are

lIn addition to equations (?.10) and (3.11), &ploy 8-11 M 1960 appeared
with a negative coefficient of -.288 in combination with EcAct F 12+ 1960
(coefficient ,187) and with a coefficient of -.361 in combination with Barefoot
M 1960 (coefficient -.186).
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in-migrants, the proportion in white-collar employment becomes ammo explicit

indicator. The fact that in this case it carries a negative sign is almost

certainly indicative of the depressing effect on enrollment rates of a large

proportion of men engaged in either trade or local bureaucratic employment

relative to the degree of progress or lag in the modernization of industry and

to the proportions of urban newcomers. (It should be remembered that the

Federal District is not in these regressions.) The stronger effect of the in-

migration coefficient adds substantial clarification to this picture of kinds

of urban places and of how contrasts among them mays/Tact primary-school en-

rollments. The evidence of a continuing drag of in-migration on the diffusion

of primary schooling is unambiguous. Indeed, given the limitations inherent in

the gross units of observation available, equation 3.5 provides a very clear

picture of the operation of information fields, ability to pay, and visible

returns on decisione to attend primary school. These crude measures explained

44 par cent of the inter-state variance in urban enrollment rates.

Along with income in manufacturing, the best zero-order predictors of

urban enrollment rates were the literacy rates of men and women in their forties,

with coefficients of .385 and 445 respeotively. This is hardly surprising,

except that these correlations might have been expected to be higher, as indeed

they were a generation ago. The first inclination of most sociologists is to

interpret inter-generation correlations of this kind as indicative of the im-

portance of attitudes toward schooling that are distinc:: from or outside'of

economic considerations. However, empirical observations of data for geographic

units mover provide such easy answers. The proportion of an area's adults who

are literate (or have attained any given level of schooling) maybe proxies far

almost any of the components in the models of Figures 32 and 33 (with the partial

exception of foregone earnings). Adult educational attainments pick up
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geographically associated aspecte of ability to pay, visibility of returns,

attitudes, and participation in wider information fields. Nevertheless, the

contributions of measures of adult literacy were raised by codbining them with

either Barefoot M 1960 or Pop 50,000+ 1960.

In the urban setting it was literacy of older females rather than of

males that came through most clearly. In fact the best equation so far as

explanation of variance is concerned (equation 3.1 with an R2 of .473) con-

tained the two independent variables female literacy and males barefoot, with

partial coefficients of .688 and .586 respectively. The incidence of literaqy

among women in their forties, still distinguishes urban populations that have

been established as leaders in modernization from the general run of urban

places, thereby picking up some of the same traits that are associated with

higher versus lower incomes of employees in manufacture and the modern versus

traditional types of white-collar activities. The tendency for the literaqy

variables to eliminate other variables because-of major overlap with them must

serve as a warning against a research procedure that stops with finding the

highest R?, and that gives theoretically better-specified variables no further

chance to demonstrate their validity once they have been eliminated by F tests

in an equation that includes a variable with multiple theoretical connotations.

Equation 3.3 also presents a warning; given the small number of observations

and the particular Characteristics of the Mexican states in which the urban

populations are most concentrated, the high negative coefficient of -.512 on

proportions in cities of 50,000 or more maybe in large measure a proxy for the

more meaningful in-eigration variable of equation 3.5. It would be fallacious

to generalize on the basis of equation 3.3 taken alone.

Child employment wae placed centrally in the diagram on resistance

(Figure 33) because of its logically key place in schooling decisions. Yet
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this variable had only a moderate sero-order correlation of -.315 with urban

enrollment rates, and aswunoted earlier, it faded out in the urban multiple

regressions. These facts cannot be dismissed solely on the ground that the

child employment measures refers to entire state populations and fails to

discriminate among urban settings. Hy-1960, there can be no doubt that the

relative economic importance of foregone earnings of urban children under 12

years of age had declined. Whether foregone earnings play an important part

in continuation rates and in schooling beyond the primary years is not here in

question. Carnoy's study is decidedly pertinent, however. He made no estimates

of proportions of urban children employed, but in a small survey of earnings

among working Children he found that employed children earned etbstantially

more in the cities he studied than in the rural localities. For urban families

foregone earnings are a substantial cost in the last years of elementary school.

Nevertheless, even taking these foregone earnings into account, Carnay estimated

urban rates of return to investment in the fourth to sixth years of primary

school to run 30 or even 40 per cent.
1

His finding is consistent with these

regressions. Despite high opportunity costs, relatively fewer children are

employed in Mexico's cities than in rural areas, and rates of child employment

fail to explain differences in urban enrollment rates precisely because other

factors dominate: visibility of returns to schooling, high parental incomes,

parental education, and participation in modern culture versus many unassimi-

lated in-migrants living in the poorer residential areas of cities.

In rural areas returns to schooling are less visible, ability to pay

is generally lower, and there is less variation in these traits. There the

opportunity-for child employment plays a pervasive part in determining school

enrollment; in fact the eleventh factor of Matrix A centers on enrollment of

lcarnoy, op. cit.
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youth in rural areas (loading of -.615) and employment of top ag4 8 to 11

(loading of .590). The geographic pattern is shown in Figure 34.

While the employment opportunities open to children cannot be meaeured

directly from the available data, the uses people make of those opportunities

and the correlates of that use can be studied. The data indicate that the exp.

tent of opportunities and of their utilization in rural areas are greatest

where there are moderate proportions of males in agriculture, low incomes in

manufactwring, and many small traders (indicated by high white-collar but low

clerical proportione). In the set of multiple regressions for 1960 rural en-

rollments (Table 55), the child-employment variable comes through strongly every

time it is given a chance. All other variables, including literacy of rural

males (age 40-49) were eliminated by the F test when included with the exceptions

shown: proportions of males barefoot in 1960 (.536 in equation 4.1); agricultural

incomes over 500 pesos (.305 in equation 4.2); literacy of rural females (-.270

in equation 4.3); ownerships of radios (-223 in equation 4.4), and proportions

of the urban population living in the capital city 1960 (-.200 in equation 4.5).

Furthermore, with the exception of the barefoot measure, none of these was sig-

nificant, and all had signs that reversed their zero-order coef ients. Al-

though the zero-order coefficient for proportions barefoot was only .112, it

came through significant at the .01 level when combined with male literacy

(equation 4.6) as well as in combination with child employment. The rural

enrollment pattern is revealed as very clearly a function of foregone earnings

and cultural attitudes4

Federal District Enrollment Prediction Tests

Throughout this stu4y, the Federal District has been analyzed part from

the other states of the country. On many indices of development it stands at the



Fig. 34.-4tatrix 144 Factor U.

Variable p.ctor Loadings
Number (-.800 and Above)

274 Enrollment 6-14 rural 1960 -.615
62 Employment 8-3.1 males 1960 .590

A short-cut estimate of the rank of the Federal District for
these variables is 32 (from a high of 1 to 32).
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apex of modernisation. It is the focal point from which change and ideas

diffUse at a varying pace throughout the country. It has direct lines of

commuoicatimi with foreign centers and with the regional capitals: Nanterre'',

Ouadalajara, Puebla, and Oaxaca. In 1960, the Federal District accounted for

over 20 per cent of the total urban population. It contains the chief in-

dustrial complex of the nation. Out of the 7,000 industrial establishments

beginning operations from January, 1960 to June, 1960, 4,000 were in the Federal

District.1

Because of the extreme values for this area on most measures of moderni-

zation, it was listed separately in tables Showing distributions of traits, and

it was omitted from the simple correlations, the components, and the regression

analysee. It was feared that otherwise its extreme values might distort the

relationships among variables. However, the question remains as to howwell

the Federal District fits the patterns revealed by the other states. The values

for the Federallaistrict on independent variables were put into the regression

equations to see how closely its enrollment rates wouLi be medicted. The re-

sults, for a selection of the best equations, are given in Table 56. These are

presented in three forms. The first column, headed (Ip-X0)A, is the value pre-

dicted by the equation minus the Observed value divided by the standard error

of the regression. The second measure expressed the predictel enrollment rates

as ratios to the observed rates for the Federal District. The third measure

gives the absolute differences between the predicted and observed values. The

second two columns are designated as Zp/20 and Zp-Z0 respectively instead of

using the letter X becalm in the case of total enrollments for 1960 the form

of the dependent variable in the regression equations was log (1,000 - 10Z),

1Thompson, pp. cit., p. 99.
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where Z is the enrollment percentage. Also, to make the results comparable the

signs in the first column were, of course, reversed for the set 2 regressions,

since they would otherwise refer to proportions not enrolled instead of pro-

portions enrolled.

Because the regression equations of sets 1, 3, and 4, put no contraints

an the upper or lower limits of predicted values, it was, of course, possible

for these to exceed 100 per cent or to fall below zero. This happens for pre-

dictions from set 1. The results are shown in Table 56. Convincing evidence

is provided that around 1940 the Federal District's concentration of white-

collar man was grossly out of line with other traits. So, in lesser degree,

were the District's reported rates an adult male literacy. lhese facts are

reflected in the large discrepancies associated especially with equation 1.1

and with the predictions from white-collar proportions only.

By 1960, things had changed substantially. Also, fortunately, the data

in general and for the Federal District in particular are better. In addition

the dependent varidble for Enrollments 1960 T was in a form that precludes pre-

dictions exceeding 100 per cent. All of the 1960 equations pertaining to state

totals in enrollment rates under-estimate the rate in the Federal Distrit.t, but

equation 2.1 comes extremely close.1 So, for that matter, does white-collar

proportions taken alone. On the other hand, female literacy by itself or in

argy combination that does not include proportions in white-collar employment

leads to substantial under-estimation of 1960 enrollment rates in the Federal

District as a whole. The under-estimates in the regressions for 1960 urban

enrollments are much larger, primarily because they fail to give the positive

weight to proportions white-collar that would tend to pull the estimates for

1There is no reasonwhy a priori the use of the change in the fora of
the dependent variable should have this effect, which is repeated in set 3 also.
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the Federal District more nearly into line. By the same token, the distinctive

role of the Federal District as a communication node is inadequately reflected

in the urban enrollment equations. It is interesting in this connection that

the best urban prediction far the Federal District was the equation that com-

bined proportions barefoot and urban female literacy, despite the fact that the

latter variable tended to produce underestimates of enrollments in the District

as a whole. The fringe settlements aa the edges of the city are relevant in this

connection.

Summary Consent

In summary, the regression analyses support both Higerstrandts emphasis

on face-to-face "tellings" (as basic to the functioning of an information field)

and the complementary ecanomic-decision theory of investment in schooling

(stressing the counterplay of opportunity costs and visible returns). Evidence

supporting Hagerstrandls theme includes low correlations between urban and rural

enrollment rates and low adult-literacy correlates in the central states. Even

stronger is the support provided by-the negative insmigration effect in the urban

regressions: in contrast to Sweden, Mexico is a bi-cultural eociety that has

recently been experiencing an upheaval of old geocultural patterns as subcultures

move into new urban locations. The strength of the barefoot variable in all the

1960 regressions underlines this situation. Both the face-to-face communication

argument and the economic-decision model find expression in the differential

impacts of a diversity of urban "settings." Those range from the so-called

"urban" that is only a rural crossroads gathering plter3 to modern cities with

visible returns to education and the ability to expand enrollments. On the coat

side, the economic model isbmst dramatically supported in a rural setting, by

the close correlations between diffusion of schools among rural populations and
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opportunities (and demands) for employment of &Wren. Visible returns usually

are too low to offset the inhibiting effects of foregone-income opportunities.



CHAPTEM VII

SUMMARY AND CONCLUSIONS

Those societies that are composed of plural cultures are faced with the

task of superimposing a commitment to national goals through the development of

economic, cultural, and social ties within the nation. For many Latin American

countries universal education through a free public school system was held to

be an indispansible vehicle for achieving integration on a national level.

Recently critics have begun to attack this ideal of the public primary schools

as a dream--impossible to fulfill in view of past efforts and present problems,

and based on the analogy of the United States experience that has little rele-

vance for Latin America.
1

The questions of relationships between sbhooling (whether formal or

informal) and development has been approached in many different ways. The

choice in this investigati= has been to take a case in point, that of Mexico,

and to present a sweeping panorama of interrelationships in the development

process. Questions at the heart of the study have been concerned with develop-

ment centers in a spatial context, and the sequences of dhange over time. In

Chapters V and VI the focus was narrowed to concentrate on analysis of the

determinants of patterns of diffusion of literacy and of primary schooling

among rising generations.

Prior to this, Fattahipour, in a study of Iran, had used census data

for small districts as source material. A much richer variety of data could

01111.

1
See, for example, Ivan Illich, "The Futility of Sdhooling in Latin

America," Saturday Review, April 20, 1968, pp. 57 ff.

310
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be obtained for Mexico for individual states, enabling one to explore changes

over the past three decades. On the other hand, data limitations were severe

at the next lower level, of municipios, and at the same time the municipios

are so many as to make full coverage for Mexico totally unfeasible. The choice

between limited amounts of information for small geographic units over a narrow-

ly circumscribed part of Mexico and much fuller information using the grosser

observations for states was a relatively easy one at this stage. Clearly analy-

sis of observations by states took priority, even though later research at the

municipio level might well be rewarding. This decision was made in full

awareness of the disadvantages of using data for geographic units as large as

states, even when the concern is with ecological patterns. The heterogeneity

of sub-areas within states blurs the relationships that can be observed. (Aay

use of geographic units of observation, large or small, will of course entail

serious problems of multi-collinearity when results are interpreted as clues

to determinants of individual behavior, a problem that must be kept in mind in

any attempt to interpret the findings. In that

context multiple regression coefficients will be spuriously high, even as partial

correlation coefficients tend to be reduced.) Fortunately something of the in-

ternal geographic heterogeneity problem inherent in Itae of areas as large as

states as the units of observation could be mitigated by use of measures that

differentiated rural from urban residents and that distinguished by sax and

age.

The theories of the Swedish cultural geographer, Hagerstrand, provided

a rationale for the ecological study and incidental clues to ways of analyzing

the data, even though the latter would not permit duplication of his refined

micro-analysis. His construct of "information fields" in the patterning of

interpersonal communications, on the one hand, of "resistance" to messages and
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to acceptance of innovations, on the other, formed the starting point for the

model presented in Chapters V and VI. There communication and economic decision

theory are joined to study the diffusion of Children's education.

"Modernization" and its distribution in the Mexican context was identi-

fied in three factor matrices with only a few overlapping variables (plus a

fourth containing only education items). In each case a first factor that

clearly delineated relative progressiveness in one or another combination of

degree of urbanization, economic levels and structure, educational attainments

of the population, and cultural traits. In one matrix loadings were highest for

males in white-collar work and for intermediate levels of adult schooling (rather

than literacy). Another highlighted the importance of children's enrollment in

primary school and the disappearance of the elements of traditional culture.

Although one of the matrices included most of the change and the difference

indexes, these were passed by in the first factor, which picked up the rela-

tively few variables relating to occupational structures and schooling.

One of the factors that emerged in the components analysis had high

positive loadings on persons walking barefoot, on differences between males and

females in the acquisition of literacy, and on degree of difference between the

younger and the older females with respect to proportions literate (in both rural

and urban areas). These features characterize backward, predominantly rural

statos. Isolated groups become linked into centers of Change only slowly.

47 1960, Mexico had reached a point at which well over half of the

adult male population was literate. In fact the proportion in the median state

was nearly two-thirds even among the older males--with a rural median /ust under

that level and an urban median at 80 per cent. However, there was a very large

range among states and particularly as among their rural parts. For older

females, proportions literate were about ten points less than for males, with

even bigger gaps in rural parts of states and in lagging states generally.
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Inter-state ranges were larger than for males. Urban-rural somewhat exceeded

male-female differences. 'While literacy had become more pervasive typically

among the younger cohorts, the inter-state range in proportions literatewas

not appreciably lower among younger individuals. But in most respects, by 1960,

Mexico clearly had a larger proportion of states well beyond the 40 to 50 per

cent level of literacy than is often regarded as essential for development. As

of the 1940 census, about half the literates had acquired their literacy outside

of school, though this item was not repeated in later enumerations, there can

be no doubt that by 1960 the proportions of literates without schooling was

substantially smaller.

Nevertheless, Mexico can hardly be called a well-schooled society. In

the median state nearly half the persons over age 30 have had no schooling, less

than 5 per cent had gone beyond 6 years, and barely 2 per cent even of males

received 10 or more years. For each of these indexes, again, inter-state

contrasts are largealthough even the top-ranking state (apart from the

Federal District) can hardly be said to have more than a handul of individuals

with more than working literacy.

The role of women was explored in several ways. Their participation in

the society outside the home was clearly associated rith degree of modernization.

Fertility rates displayed the expected negative associations with indexes of

economic advancement, but this is a Catholic country and with states as units

the coefficients were quite moderate. The proportions of young-adult women who

have remained unmarried showed associationo of .6he opposite sign to those for

fertility, and generally the coefficients were larger. Thus in states with more

unmarried young women there were more adult women with schooling beyond primary,

distinctly larger proportions of women in white-collar jobs, and somewhat larger

participation by women in the labor force, generally. That the coefficients are
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larger for more-than-minimum schooling than for literacy testifies to the fact

that as yet it is a rather small set of woman who are sharing in modernization.

Relationships between the occupational structure and levels of literacy

and schooling were expected to show negative associations with occupations. The

states of Mexico are still preponderantly agricultural; in only a handful are

less than half of the males so employed. In no state, on the other hand, do

workers in manufacturing or "white-collar" man represent more than about a

quarter of the employed. Among economically active women, however, the medlan

state has 30 per cent in white-collar jobs (very broadly defined); this relates,

of course, to small proportions of women working outside the home. On all these

occupational features, the relative dispersion among the states was rather large,

but absolute ranges were small on most items. Literacy rates did display quite

high correlations with workers in agriculture, but very modest correlations with

employment in manufacturing. They were much more closely associated with other

kinds of indicators in 1940 than in 1960. The 1960 coefficients were slightly

larger using indexes of adult schooling than of literacy.

Uhere large proportions of individuals were earning over 500 pesos

monthly in manufacturing, levels of adult schooling exceeded literacy in the

magnitude of the correlations, For agriculture it was literacy that gave the

larger coefficient. But in each sector both sets of associations were strong.

Employmmat of 8 to 11 year old boys was impressively correlated (negatively)

with adult education. Aswould be expected, literacy of rural males and

femalesparticularly the latter--was associated, state by state, not only with

incames in farming but also with indicators of the use of equipment and mechani-

zation generally.

The features of lead areas are related to the transportation networks

but none of these linkages is rigid. Individual states are very dissimilar

as regards transport and communication facilities. Even in 1960 possessian of
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bicycles, let alone autos, was very sparse in most states. Attendance at movies

and possession of radios likewise were still at low levels and distinctl,y uneven

as among'states. Even so modest a facility as running water in houses was a

rarity, but distinctly less rare in some states than in others. Possession of

radios and autos ;:fut not bizycles) and attendance at movies were quite highly

correlated with literacy and schooling of adults, and to about an equal degree

for each sex.

Two indexes of traditional or indigenous ways of life than run through

this report are the proportions of the population eating only non-wheat bread

(which reaches a maximum of three-fifths) and the proportions of males who

typically walk barefoot (nearly half the males in the highest ranking state).

But, once more, states differ greatly on each index, and median proportions

are law. Each traditional trait is negatively correlPted to an impressive de-

gree with literacy rates of the states' adults.

Patterns of change over time (from 1940 to 1960 in most instances) were

set forth in Chapter IV, using several different ways of cutting into the

voluminous statistical material. The basic questions an this topic are, of

wurt:el whether states that had taken a lead drew frrther ahead or whether

there was a catching-up process at work, whether some states that mere behind

forged ahead, and also whether initial signs of advancement dried up. The

findings may be conveniently summarized under five headings:

1. Changes in median and 'quartile values of indicators. Median-state

values in most instances shifted in the expected direction from 1940 to 1960.

Both bicycles and autos became more common, fewer men went without shoes, white-

collar workers became more numerous, and literacy rose, but post-primary

schooling of adults did not improve.
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2. Stability of state relative poaitions over the period. On most

items that could be repeated the correlations between 1940 and 1960 values were

impressively high. There is little indication of displacement of leading or

lagging states.

3. Stability of intercorrelations among traits. A loosening-up of the

correlations (with states as units) Ian be expected if hitherto lagging sub-

mulations are being brought into a common society; yet some traits can become

more tightly connected as advance is made to a more developed stage. Comparison

of the correlation matrices for the two years (1940 and 1960) showed, for ex-

ample, that both proportions of males barefoot and indicators ofadult schooling

mere closely associated with economic variables in both years. But the pro-

portion of economically active females was less closely associated with other

features in 1960 than in 1940. The positive associations between female pro-

portions of total numbers engaged in manufacturing and other indicators dis-

tinguishing between less and more advanced types of industrialization increased.

Proportions working in white-collar jobs and proportions possessing middle levels

of schooling became more closely connected in 1960. Seemingly areas with higher

higher levels of liten,ay in earlier years lead one generation later in dif-

fusion of the higher-level occupations. The 19401s saw major changes in agri-

culture as irrigation, was extended and agricultural technology ehenged. One

of the results is that whereas the proportion of laborers among farmers was

negatively associated with positive indicators of social advancement in 1940,

by1960 that relationship had become positive.

4. Effect of starting level upon amount of change. This way of putting

the figures together is congruent with thinking of development as occurring in

successive waves. Thus early-stage lead traits gained most over the period

i940-1960 among lagging states that were catching up. Literacy of most
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sub-groups is an example. So is the very high correlation between proportions

of males going barefoot in 1940 and the extent of the decline in that practice

between 1940 and 1960. On the other hand, more aditanced lead traits gained the

most where in 1940 they were already highest: proportions of males in white-

collar jobs and density of autos--associated also in 1940 with smaller urban-

rural differences in literacy among older women.

The components analysis contributes to an understanding of these change

patterns. One illustration is the factor discussed previously, in which high

positive loadings appeared on 1960 inter-generation differences in literacy

(15 to 19 minus 40 to 49 year old females in urban and rural areas), high pro-

portions going barefoot in 1940 and on changes between 1940 and 1960, high posi-

tive loadings on differences between male and female literacy in the older

generation. This reflects the way in which the diffusion process operates in

its later stages on any-given trait. If the diffusion of literacy is thought of

as characterized by the usual ogive growth curve, what is involved here is the

attainment by 1940 or earlier of a position above the steep part of the curve

among the lead states, while at the time members of the older generation were

young in the laggard states, they- were still in or only approaching the zone of

rapid growth rates. At the opposite extreme traits maybe identified that were

still in an early phase of growth even in lead states. Thus, a factor that ap-

peared in two matrices tdentified a certain cluster, namely: high 1960 pro-

portions of unmarried women and of houses with running water, small change in

proportions eating wheat bread, small proportions of non-Catholics as of 1940,

and large 1914 to 1960 increases in proportions of males in white-collar em-

ployment (but low proportions in 1940).

5. Correlation between amount of change in different variables. In

the table displaying this matrix (Table 28), the signs of the coefficients are
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as expected, but one might have difficulty in foreseeing their sizes. The

salient coefficient is .922, for changes in proportions of males and famaUs

going barefoot. Changes in occupational patterns are interlinked, as expected.

General shifts in literacy are moderately associated for the urban and rural

sectors of the aame states, and that association is slightly larger among

females.

Development inevitably entails, and is bulwarked by, large flows of

human beings as migrants from economically lagging to advancing parts of a

country. Furthermore, migrants carry with them something of the features of

the communities from which they come, and they serve as communication links

bringing glimpses of life at their destinations to the folk back home. Mi-

gration patterns and their correlates are clearly important.

Mexican migrations have been by no means confined to urban destinations.

Localities with large new irrigation projects in the 19401s and thereafter have

attracted heavy inflows of farmers (not merely of migrant laborers). Indeed,

states in which farms were mare mechanized and yielded larger incomes to tarn

people attracted migrants to both farm and city. In-migrants were relatively

more numerous in states equipped with better road networks and possessing more

autos, where mass media were more used, where white-collar employees were more

numberous, and where young boys of school age were less often holding down jobs.

States with higher literacy attracted more migrants. It is the states with

presently moderate rather than maximal proportions of adults with post-primary

schooling who had the greater proportions of in-migrantd in their populations;

but this reflects the fact that migrants constttute part of the population base

on which the percentages are taken. Large numbers of in-migrants will typically

pull down the percentage figures on traits that characterize a distinctively

leading minority.
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The information fields in which men participate are determined by the

society and community in which they grew up, by where friends and relatives

have gone (migration patterns), by their associates at work. They are clearly

affected, directly or indirectly, by their educational experiences and the degree

to which their parents participated in and introduced them to the "educated

community." In an area in which there is a relatively high level of educational

attainment of adults, a wider exposure of youth to "modern" parts of the economy

and of the society can be expected, and, of course, a more direct exposure to

education itself. Larger proportions of youth in areas in which there are many

educated adults are directly exposed to prior "adopters" of education. The

impact of these exposures on behavior of youth may differ, however, with charac-

teristics of the educated populatim and of those still in school. Fbr example,

do men or woos* have greater influence on the schooling of boys or of girls, or

is there any difference? Haw far do urban patterns take their messages into

adjacent rural communities? Not surprisingly, adult schooling beyond primmu

years is definitely associated with literacy of teen-age children especially

those living in urban areas. The level of literacy of rural youth is rather

better predicted (negatively) by the adult index of "no schooling." Yet, for

each sex and residence category there are states that have experienced no

residual inter-generation improvements in literacy after migrants have come or

gone.

Inter-generation differences in the literacy of urban males and for the

young-to-middle-aged urban and rural females are negatively correlated with

proportions of adults who possess post-primary schooling, again evidencing the

ft successive waves" features of development. Areas high on 1960 proportions of

adults with post-primary schooling reflect high literacy starting points in the

older age groups. (The fact that the association is reversed for rural males

is almost certainly attributable to the confounding effects of selective male
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rural-durban migration.) The sequential phasing of diffusion of literacy is

illustrated also in the fact that urbanization indexes were positively corre-

lated with 1930 to 1940 literacy gains of adolescents, but the correlation

turned negative for the following decade.

FUrther traces of sequential developments were evident in that urbani-

zation was more closely associated with high enrollments of children in earlier

years than in 1963. Nevertheless, rates barely reached 60 per cent for the

6- to 14-year olds in the median state in 1960. Literacy of older adults tends

to be a better predictor of childrenls enrollment than is adult possession of

post-primary schooling, and literacy was a somewhat better predictor in early

than in recent years.

As remarked earlier, school retention can be measured byproportions of

over-age pupils, bypromotion rates, or by pass rates on examinations. Continu-

ation from third to fourth grades (many rural districts have only three grades)

ranged among states in 1960 from 24 to 81 per cent in rural schools and from 76

to 98 per cent in urban districts. (The corresponding 1942 rates had been: 14

to 72 and 53 to 94 per cent.) The lowest urban rate in 1960 was almost equal to

the highest rural one. As would be expected, continuation rates were high in

states with numerous progressive features. Between 1940 and 1960, state levels

of enrollment remained relatively in the same order, as did urban (but not rural)

pass rates on exams. Continuation rates displayed only modest stability over

time.

Age-grade relationships proved to be associated with other traits in

interesting ways. Thus, one measure of the isolation of areas marked by high

retardation is the clear negative correlation with presence of radios, with

literacy of adult females, and with indexes of farm mechanization (despite

positive correlation with high proportions of man engaged in agriculture).
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The size of these coefficients with retardation was about the same for rural

as for urban pupils and of about the same size for pupils of each sex.

Effects of urbanization are evidenced in several ways. For example,

there is a moderate positive association between development of cities and 1960

enrollments. Overage is more a rural than an urban affair. Continuation rates

are higher in urban areas. Obviously, communication of attitudes favorable to

schooling is uneven from state to state, and much of it goes on within the urban

or rural population only. The data on enrollments up to 1940 cannot be separated

by urban and rural residence, but correlations of enrollment for total state

populations with urban proportions and with adult literacy are higher than those

for recent years.

In Chapter VI, multiple regressions were used to explain the geographic

distribution of primary enrollments. The independent variables were selected to

provide good indicators of (1) visibility of economic returns to schooling (2)

ability to pay for it, (3) costa of schooling to the individuals of the community

(represented by foregone employment opportunities, and (4) degree of exposure to

attitudes and "tellings" presumptively favorable to school attendance. Because

of inevitable problems of multicollinearity, it was not always possible to sepa-

rate these elements in the empirical findings; almost any variable selected would

inevitably pick up some elements of the model other than the main feature that

it was supposed, hopefully, to represent. Nevertheless, by comparisons among a

series of multiple regression equations, it was possible to draw some reasonably

firm conclusions. In all cases the dependent variable was enrollment rates o:

children age 6 to 14: total for 1937, total for 1960, urban 1960, and rural

1960.

At first sight it might seem that one of the most surprising results was

the behavior of the variable "proportions of males barefoot," which comes through

with highly significant positive coefficients in multiple regressions that
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include any variable relating to either adult literacy or occupation, which

ever the dependent variable. However, the real surprise is not in this, but in

the negligible zero-order correlations between enrollment rates and proportions

of men barefoot. At the same time, there are strong negative associations be-

tween proportions barefoot and such variables as adult literacy (male or female)

or proportions of males in white-collar employment and strong positive associ-

ations with proportions employed in agriculture. Given this combination of

facts, it was expected that when controlling for education or occupational

characteristics, the proportions barefoot would have the positive sign it dis-

played. The more indigenous populations were doing remarkably well. with respect

to enrollment of their children in 1960; for any given economic or adult edu-

cational level they were apparently doing much better than other people. Pro-

portions barefoot had been introduced to pick up an attitude cluster that was

assumed to be less rather than more favorable to schooling. The results (which

are consistent from 1937 to 1960 and for rural and urban populations alike) are

extremely. persuasive. The attitude proxy performs with marked success in an

inverse direction that is at once surprising and encouraging.

Both the highest multiple regression coefficients, and the highest partial

coefficients on some variables (notably literacy of older females) were in the

1937 equations for total state populations. However, to discuss further either

the 1937 or the 1960 "total" sets would be less interesting than to concentrate

on the results of the separate regressions for the urban and the rural 1960 en-

rollment rates. The urban regressions will be considered first.

Already among the better predictors of urban enrollments in a zero-order

relationship, the proportion of high incomes in manufacturing is raised further,

to display a highly significant partial coefficient of .651 when it is combined
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with proportions of in-migrants and of males in white-collar jobs. It is almost

certainly serving primarily as an index of visibility of economic benefits of

schooling, though partially also as an indicator of ability to pay for it. Pro-

portions of in-migrants, proportions in white-collar employment, and proportions

with high income from wages in manufacturing together explained 44 per cent of

the 1960 urban inter-state variance in enrollment. But once again it is extreme-

ly interesting to analyze the signs of these variables. That for in-migration

is a highly significant negative 506. (In zero-order relationships with urban

enrollment rates, in-migration told virtually nothing.) Together with other

evidence, this is an unambiguous indicator of Vie segmentalization of urban

society and the separate sub-cultures and information fields with which large

proportions of migrants to the city are identified. Almost all the features of

the school decision model are picked up in this particular equation, with one

exception. The exception is "proportions of young children (age 8 to 11) in

paid employment," which came through in the urban equations only when it was

combined with certain other equally weak variables (and did not attain a 5 per

cent significant level). In other equations in which urban enrollment was the

dependent variable, literacy of older women proved to be somewhat more important

than that of older men. The combination of literate older females with barefoot

males gave the highest multiple regression coefficient obtained on urban en-

rollments (an R 2
of .473). It must be stressed, however, that literacy of

older females may reflect such a range of other factors as to blur its meaxiing;

it can be interpreted at one and the same time as an attitude and information-

field variable, an indirect indicator of ability to pay, and an indirect indi-

cator of visibility of returns. The slightly higher R2 (and higher F value)

is reached at the sacrifice of greater precision in identification of processes

bearing upon urban enrollments.
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The regressions for rural enrollments were quite different. Variables

that might have indicated local visibility of returns to schooling (or, more

probably, local ability to pay for it) were of little or no explanatory value.

The child-employment factor, on the other hand, emerged as important (with a

high negative coefficient) in each equation in which it was entered. The

highest multiple correlation was obtained by combining percentages of boys age

8 to 11 who were employed with percentages of males going barefoot (an R2 of

.520), the former variable taking a negative and the latter again a positive

coefficient. That the negative correlation between child employment and en-

rollment is not spurious is evident from the failure of the farmer to come

through in the urban regressions--and despite the fact that the only evidence

available suggests that earnings of employed children are greater in cities.

In the countcy the children's earnings are a more important marginal contri-

bution to the household. Summing up all the rural regressions (of which only

a few were picked out for comment), they give clear evidence that the important

determinants of enrollment in the countryside are attitudes about schooling and

the degree of fiaportunity for atyl importance of foregone earnings of school-age

children. Such indexes as were available on ability to pay or local visibility

of returns to education were of no importance as explanatory factors. This

contrasts with the urban picture, in which the important factors were visibility

of returns and the extent to which the urban population was segmentalized, with

large numbers of in-migrants participating only in a limited degree in the

forward edge of Mexican modernization and in the information fields common to

the more advanced sectors of the society.

If only because data for individuals and families that can be used to

analyze the role of education in development are almost non-existent, analysis

of area data in developing countries will yield large returns. Actually, there
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are advantages in using area data, as discussed earlier, despite the undeniable

ambiguity that is called the "ecological fallacy." As Fattahipour demonstrated

for Iran, the vast amount of census material available on sub-national areas in

soma developing countries will reward exploitation by the development researcher.

Comparing his findings for Iran with the present analysis for Mexico reveals

many similarities and many contrasts; these are quite different cultures and

countries at quite different stages of development, with very different his-

torical heritages and physiographic conditions. Yet evidence of the patterns

in which information flows through a changing society and the factors determining

how slowly or rapidly residents of different places respond to or resist the

stimuli to school attendance emerges clearly in both cases. It reveals a

systematic sequential process that can be traded from the older generations of

Iran in 1956 to those of Mexico in 1937 and on down to the yodng adults of the

Mexico of 1960. Even those differences in sex patterns that are expected in

comparing a Moslem with a Catholic-Indian nation, though they are evident

enough, still fall within the general franework rather than overriding it.

Probably every researcher who has probed into anything with a complexity

approaching the problems that have been tackled in this resarch comes out with

a list of things that should still be done and of research endeavors he suggests

others might well take up. This author is no exceptim. The major suggestions

are broadly two.

First, the use of smaller geographic units, as the municipio in Mexico,

would permit a finer drawing of spatial communication patterns, both within

hierarchies of cities and between town and adjacent country. By reducing the

heterogeneity of the observation units, it would permit also a sharper identifi-

cation of relationships among those variables on which small-unit data, can be

obtained. This would be well worth doing for selected parts of Mexico despite
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the fact that educational data in particular are severely limited at the

municipio level.

Second, Chapter VI barely touched the factors influencing education of

youth, even if looking only at the primary levels. Other transforms of the

variables already used should be tested. More important, however, is experi-

mentation with other dependent variables, such as continuation rates and age-

grade indicators of progress through the schools. There is reason to suspect

that some of the results might be quite different sin certain respects than

those undertaken using enrollments as the dependent variable. Continuation

rates pick up to a greater degree the more advanced aspects of the development

process and provide clues in predicting the conditions under which rising pro-

portions of young people will move on into post-primary education.

Over-all, it is suggested that the joining of "information field" concepts

and communication theory with economic decision models in the analysis of de-

velopment processes should yield increasing insights into those processes. This

study only taps a few of the possibilities in such an approach.
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c
o
n
o
m
i
c
a
l
l
y
 
a
c
t
i
v
e
/
f
e
m
a
l
e

p
o
p
u
l
a
t
i
o
n
.

"
E
c
o
n
o
m
i
c
a
l
l
y
 
a
c
t
i
v
e
"
 
d
e
f
i
n
e
d

a
s
 
f
o
r
 
m
e
n
;
 
e
x
c
l
u
d
e
s
 
d
o
m
e
s
t
i
c
 
w
o
r
k
 
i
n
 
o
w
n

h
o
m
e

E
c
o
n
o
m
i
c
a
l
l
y
 
f
e
m
a
l
e
s
/
f
e
m
a
l
e
s
 
1
0
+
y
e
a
r
s
 
o
f
 
a
g
e

E
c
o
n
o
m
i
c
a
l
l
y
 
f
e
m
a
l
e
7
/
f
e
n
a
l
e
s
 
1
2
+
y
e
a
r
s
 
o
f
 
a
g
e

E
c
o
n
o
m
i
c
a
l
l
y
 
f
e
m
a
l
e
 
f
e
m
a
l
e
 
p
o
p
u
l
a
t
i
o
n
 
1
9
6
0

m
i
n
u
s
 
1
9
4
0

C
o
m
p
o
s
i
t
e
 
i
n
d
e
x
 
o
f
 
d
e
v
e
l
o
p
m
e
n
t
;
 
r
a
n
k

s
u
m
s
 
o
r

t
h
e
 
f
o
l
l
o
w
i
n
g
 
v
a
r
i
a
b
l
e
s
:

(
1
)
 
P
e
r
 
c
e
n
t
 
o
f

e
c
o
n
o
m
i
c
a
l
l
y
 
a
c
t
i
v
e
 
i
n
 
m
a
n
u
f
a
c
t
u
r
i
n
g
,
 
1
9
5
0
.

(
2
)
 
P
e
r
 
c
e
n
t
 
o
f
 
e
c
o
n
o
m
i
c
a
l
l
y
 
a
c
t
i
v
e
'
i
n
n
o
n
-

a
g
r
i
c
u
l
t
u
r
e
,
 
1
9
5
0
.

(
3
)
 
P
e
r
 
c
e
n
t
 
o
f
 
p
o
p
u
-

l
a
t
i
o
n
 
c
l
a
s
s
e
d
 
a
s
 
u
r
b
a
n
,
 
1
9
5
0
.

(
4
)
 
P
e
r

C
e
n
t
 
o
f
 
p
o
p
u
l
a
t
i
o
n
 
i
n
 
c
i
t
i
e
s
 
o
f
 
1
0
,
0
0
0
p
e
r

o
r
 
m
o
r
e
.

(
5
)
 
V
a
l
u
e
 
a
d
d
e
d
 
b
y
:
m
a
n
u
f
a
c
t
u
r
i
n
g

p
e
r
 
c
a
p
i
t
a
 
o
f
 
t
h
e
 
t
o
t
a
l
 
p
o
p
u
l
a
t
i
o
n
,
 
1
9
5
0
.

(
6
)
 
V
a
l
u
e
 
o
f
 
m
a
n
u
f
a
c
t
u
r
i
n
g
 
p
r
o
d
u
c
t
i
o
n
p
e
r

c
a
p
i
t
a
 
o
f
 
t
h
e
 
t
o
t
a
l
 
p
o
p
u
l
a
t
i
o
n
,
 
1
9
5
0
.

(
7
)

A
v
e
r
a
g
e
 
e
a
r
n
i
n
g
s
 
o
f
 
a
l
l
 
p
e
r
s
o
n
n
e
l
 
i
n
m
a
n
u
-

f
a
c
t
u
r
i
n
g
,
 
1
9
5
0
.

T
h
e
s
e
 
w
e
r
e
 
s
y
n
t
h
e
s
i
s
e
d

i
n
t
o
 
a
 
c
o
m
p
o
s
i
t
e
 
i
n
d
e
x
 
o
f
 
d
e
v
e
l
o
p
m
e
n
t
 
b
y

r
a
n
k
i
n
g
 
t
h
e
 
s
t
a
t
e
s
 
f
o
r
 
e
a
c
h
 
a
n
d
 
s
u
m
m
i
n
g

t
h
e
 
n
u
m
e
r
i
c
a
l
 
v
a
l
u
e
 
o
f
 
t
h
e
 
r
a
n
k
 
p
o
s
i
t
i
o
n

f
o
r
 
e
a
c
h
 
s
t
a
t
e
.



S
o
u
r
c
e

V
a
r
i
a
b
l
e

N
u
m
b
e
r

V
a
r
i
a
b
l
e
 
N
a
m
e

D
e
s
c
r
i
p
t
i
o
n

d
 
p
.
 
3
6
3

d
 
p
.
 
3
6
3

6
2 6
3

E
m
p
l
o
y
 
8
-
1
1
 
1
4
 
1
9
6
0

E
m
p
l
o
y
 
8
-
U
.
 
F
 
1
9
6
0

E
m
p
l
o
y
m
e
n
t
 
o
f
 
8
 
t
o
 
U
 
y
e
a
r
 
o
l
d
s
/
E
c
o
n
o
m
i
c
a
l
-

l
y
a
c
t
i
v
e

W
h
i
t
e
 
C
o
l
l
a
r
 
a
n
d
 
P
r
o
f
e
s
s
i
o
n
a
l
 
W
o
r
k
e
r
s

b
 
p
p
.
 
3
0
-
6
7

d
 
p
.
 
4
1
7

b
 
p
p
.
 
3
0
-
6
7

d
 
p
.
 
4
1
7

d
p
.
 
1
4
1
7

d
 
p
.
 
4
1
7

d
 
p
,
 
4
1
7

6
1
4

C
o
l
l
a
r
/
E
c
A
c
t
 
M
 
1
9
4
0

6
5

C
o
l
l
a
r
/
E
c
A
c
t
 
1
4
 
1
9
6
0

6
6

6
7
6
8

6
9

L
,

7
0
7
1

7
2

C
o
l
l
a
r
/
E
c
A
c
t
 
1
4
 
1
9
6
0
-
1
9
4
0

C
o
l
l
a
r
/
E
c
A
c
t
 
F
 
1
9
4
0

C
o
l
l
a
r
/
E
c
A
c
t
 
F
 
1
9
6
0

C
o
l
l
a
r
/
E
c
A
c
t
 
F
 
1
P
4
0
-
1
9
4
0

C
l
e
r
k
/
E
c
A
c
t
 
T
 
1
9
6
0

C
l
e
r
k
/
E
c
A
c
t
 
1
4
 
1
9
6
0

C
l
e
r
k
/
E
c
A
c
t
 
F
 
1
9
6
0

W
h
i
t
e
 
c
o
l
l
a
r
/
E
c
o
n
o
m
i
c
a
l
l
y
 
a
c
t
i
v
e
;
 
w
h
i
t
e

c
o
l
l
a
r
 
w
o
r
k
e
r
s
 
a
r
e
:

(
a
)
 
d
i
r
e
c
t
a
r
e
s
,

p
r
o
p
r
i
e
t
o
r
i
o
s
,
 
!
E
l
m
,

p
l
u
s
 
(
b
)

"
s
o
f
t
e
r
-
a
n
d

s
a
t
e
s
 
f
r
o
m

m
i
n
i
n
g
,
 
i
n
 
u
s
t
r
i
e
s
,
 
c

c
a
 
Z
 
o
n
,
 
t
r
a
n
s
-

p
o
r
t
,
 
c
o
m
m
e
r
c
e
;
 
a
n
d
 
(
c
)
 
f
u
n
c
i
o
n
a
r
i
o
s
 
a
n
d

q
M
p
l
e
a
d
o
s
 
i
n
 
p
u
b
l
i
c
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
,
 
a
n
d

(
4
1
)
 
p
r
o
f
e
s
s
i
o
n
i
s
t
a
a
.

W
h
i
t
e
 
c
o
l
l
a
r
/
E
c
o
n
o
m
i
c
a
l
l
y
 
a
c
t
i
v
e
;
 
w
h
i
t
e

c
o
l
l
a
r
 
i
n
c
l
u
d
e
s
 
(
a
)
 
p
r
o
f
e
s
s
i
o
n
i
s
t
a
s
 
y

t
e
c
n
i
c
o
s
,

(
b
)
 
p
e
r
s
o
n
a
l
 
d
i
r
e
c
t
i
v
e
,
 
(
c
)

o
f
i
c
i
n
i
s
t
a
s
,
 
(
d
)
 
v
e
n
d
e
i
o
r
e
s

W
h
i
t
e
 
c
o
l
l
a
r
 
m
a
l
e
s
/
E
c
o
n
o
m
i
c
a
l
l
y
 
a
c
t
i
v
e

m
a
l
e
s
,
 
1
9
6
0
 
m
i
n
u
s
 
1
9
4
0

A
S
 
6
4
,
 
b
u
t
 
f
o
r
 
f
e
m
a
l
e
s

A
s
 
6
5
,
 
b
u
t
 
f
o
r
 
f
e
m
a
l
e
s

W
h
i
t
e
 
c
o
l
l
a
r
 
f
e
m
a
l
e
s
/
E
c
o
n
e
m
i
c
a
l
l
y
 
a
c
t
i
v
e

f
e
m
a
l
e
s
,
 
1
9
6
0
 
m
i
n
u
s
 
1
9
4
0

C
l
e
r
i
c
a
l
/
E
c
o
n
o
m
i
c
a
l
.
1
7
 
a
c
t
i
v
e



d
p
.
 
4
1
7

1
P
.

4
1
7

d
 
p
.
 
4
1
7

7
3

P
r
o
f
/
E
a
c
t
 
T
 
1
9
6
0

7
4

P
r
o
f
/
E
c
A
c
t
 
M
 
1
9
6
0

7
5

P
r
o
f
/
E
a
c
t
 
F
 
1
9
6
0

P
r
o
f
e
s
i
o
n
i
s
t
a
s
 
y
 
t
e
c
n
i
c
o
s
/
E
c
o
n
o
m
i
c
a
l
l
y
 
a
c
t
i
v
e

P
u
b
l
i
c
 
A
d
m
i
n
i
s
t
r
a
t
i
o
n

a
p
p
.
 
7
8
 
f
f
.

b
p
p
.
 
3
0
-
6
7

7
6

P
.
A
.
/
E
c
A
c
t
 
D
I
 
1
9
3
0

7
7

P
.
A
.
/
E
c
A
c
t
 
1
4
 
1
9
4
0

P
u
b
l
i
c
 
a
d
m
i
n
i
s
t
r
a
t
i
o
n
/
E
c
o
n
o
m
i
c
a
l
l
y
 
a
c
t
i
v
e

m
a
l
e
s

A
g
r
i
c
u
l
t
u
r
e

a
p
.
 
7
8

b
 
p
p
.
 
1
9
 
a
n
d
 
5
7

d
 
p
.
 
3
6
7

i
 
p
.
 
8
0
2

L
T
L
T

L
T

b
 
p
p
.
 
1
9
 
a
n
d
 
5
9

L
d
 
p
.
 
3
6
7

b
p
p
.
 
1
9
 
a
n
d
5
9

L
d
 
p
.
 
3
6
7

7
8

A
g
/
E
c
A
c
t
 
M
 
1
9
3
0

7
9

A
g
/
E
c
A
c
t
 
M
 
1
9
4
0

8
0

A
d
E
c
A
c
t
 
1
4
 
1
9
6
0

8
1

A
g
/
E
c
A
c
t
 
/
4
 
1
9
6
0
-
1
9
4
0

3
2

E
j
i
d
o
s
/
A
g
P
o
p
 
1
9
4
0

8
3

A
g
 
L
a
b
o
r
/
A
g
 
M
 
1
9
4
0

8
4

A
g
 
L
a
b
o
r
/
A
g
 
M
 
1
9
6
0

8
5

A
g
 
P
r
o
p
/
A
g
 
M
 
1
9
4
0

8
6

A
g
 
P
r
o
p
/
A
g
 
M
 
1
9
6
0

8
7

A
g
 
P
r
o
p
/
A
g
 
1
1
 
1
9
6
0
-
1
9
1
4
0

M
a
l
e
s
 
i
n
 
a
g
r
i
c
u
l
t
u
r
e
/
E
c
o
n
o
m
i
c
a
l
l
y
 
a
c
t
i
v
e

m
a
l
e
s

M
a
l
e
s
 
i
n
 
a
g
r
i
c
u
l
t
u
r
e
/
E
c
o
n
o
m
i
c
a
l
l
y
 
a
c
t
i
v
e

m
a
l
e
s
 
1
9
6
0
 
m
i
n
u
s
 
1
9
4
0

E
j
i
d
i
t
a
r
i
o
s
/
M
a
l
e
 
p
o
p
u
l
a
t
i
o
n
 
i
n
 
a
g
r
i
c
u
l
t
u
r
e
;

t
h
e
 
p
r
o
p
o
r
t
i
o
n
 
o
f
 
t
h
e
 
a
g
r
i
c
u
l
t
u
r
a
l
 
p
o
p
u
-

l
a
t
i
o
n
 
w
h
o
 
c
u
l
t
i
v
a
t
e
 
l
a
n
d
s
 
c
o
n
c
e
d
e
d
 
b
y
 
t
h
e

n
a
t
i
o
n
 
u
n
d
e
r
 
s
p
e
c
i
a
l
 
l
e
g
i
s
l
a
t
i
o
n

P
e
r
 
c
e
n
t
 
o
f
 
m
a
l
e
s
 
i
n
 
a
g
r
i
c
u
l
t
u
r
e
 
w
h
o
 
a
r
e

j
o
r
n
a
l
e
r
o
s
 
a
n
d
 
o
b
r
e
r
o
s
,
 
i
.
e
.
,
 
m
a
n
u
a
l
 
w
o
r
k
e
r
s

w
h
o
 
r
e
c
e
i
v
e
 
a
 
s
a
l
a
r
y
 
o
r
 
a
 
d
a
i
l
y
 
w
a
g
e

P
e
r
 
c
e
n
t
 
o
f
 
m
a
l
e
s
 
i
n
 
a
g
r
i
c
u
l
t
u
r
e
 
w
h
o
 
w
o
r
k

a
l
o
n
e
,
 
o
r
 
w
h
o
 
a
r
e
 
p
r
o
p
r
i
e
t
o
r
s
 
o
f
 
e
n
t
e
r
p
r
i
s
e
s
,

b
u
t
 
h
a
v
e
 
n
o
 
o
n
e
 
w
o
r
k
i
n
g
 
f
a
r
 
t
h
e
m
 
f
o
r
 
a
 
s
a
l
a
r
y

P
e
r
 
c
e
n
t
 
o
f
 
m
a
l
e
s
 
i
n
 
a
g
r
i
c
u
l
t
u
r
e
 
w
h
o
 
a
r
e

p
r
o
p
r
i
e
t
o
r
s
 
1
9
6
0
 
m
i
n
u
s
 
1
9
1
4
0



S
o
u
r
c
e

F
o
r
n
l
U

V
a
r
i
a
b
l
e

N
u
m
b
e
r

V
a
r
i
a
b
l
e
 
N
a
m
e

D
e
s
c
r
i
p
t
i
o
n

a

pp
.
5
3
-
5
6

p
p
.
 
5
3
-
5
6

p
p
.
 
5
3
-
5
6

T
a
b
l
e
 
1

g
 
p
p
.
 
1
4
3
-
5
0

g
p
p
.
 
1
1
4
3
-
5
0

L
T

8
8

E
q
u
i
p
/
L
a
n
d
 
1
9
5
0

8
9

F
a
r
m
 
M
e
c
h
a
n
i
z
e
d
 
1
9
5
0

9
0

.
F
a
r
m
 
N
o
n
m
e
c
h
a
n
i
z
e
d
 
1
9
5
0

9
1

A
g
 
I
n
c
 
u
n
d
e
r
 
$
5
0
0
 
1
9
6
0

9
2

R
e
t
u
r
n
s
 
G
l
i
c
k
 
1
9
3
0

9
3

R
e
t
u
r
n
s
 
G
l
i
c
k
 
1
9
5
0

9
4

R
e
t
u
r
n
s
 
G
l
i
c
k
 
1
9
5
0
-
1
9
3
0

I
n
v
e
s
t
m
e
n
t
 
i
n
 
e
q
u
i
p
m
e
n
t
;
 
v
a
l
u
e
 
o
f
 
m
a
c
h
i
n
e
r
y
,

i
m
p
l
e
m
e
n
t
s
 
i
n
 
t
h
o
u
s
a
n
d
 
p
e
s
o
s
/
l
a
n
d
 
v
a
l
u
e

P
e
r
 
c
e
n
t
 
o
f
 
f
a
r
m
s
 
m
e
c
h
a
n
i
z
e
d
 
(
i
n
c
l
u
d
e
s
 
f
a
r
m
s

m
e
c
h
a
n
i
z
e
d
 
a
n
d
 
f
a
r
m
s
 
h
a
v
i
n
g
 
m
i
x
e
d
 
t
r
a
c
t
i
o
n
)

P
e
r
 
c
e
n
t
 
o
f
 
f
a
r
m
s
 
w
i
t
h
o
u
t
 
e
v
e
n
 
a
n
i
m
a
l

t
r
a
c
t
i
o
n

P
e
r
 
c
e
n
t
 
o
f
 
t
h
e
 
p
o
p
u
l
a
t
i
o
n
 
i
n
 
a
g
r
i
c
u
l
t
u
r
e

w
i
t
h
 
i
n
c
o
m
e
s
 
u
n
d
e
r
 
5
0
0
 
p
e
s
o
s
 
m
o
n
t
h
l
y
.

T
h
i
s

v
a
r
i
a
b
l
e
 
i
s
 
s
o
m
e
t
t
m
s
 
u
s
e
d
 
c
o
n
v
e
r
s
e
l
y

as
A
g
 
I
n
c
 
o
v
e
r
 
$
5
0
0
 
1
9
6
0

R
e
t
u
r
m
s
 
t
o
 
t
h
e
 
h
u
m
a
n
 
a
g
e
n
t
;
 
p
r
o
d
u
c
t
i
v
i
t
y
 
o
f

l
a
b
o
r
 
i
n
 
a
g
r
i
c
u
l
t
u
r
e
 
i
n
 
p
e
s
o
s
 
a
t
 
c
u
r
r
e
n
t

p
r
i
c
e
s
,

T
h
i
s
 
m
e
a
s
u
r
e
 
w
a
s
 
b
a
s
e
d
 
o
n
 
a
n
 
e
s
t
i
-

m
a
t
e
d
 
v
a
l
u
e
 
o
f
 
l
a
n
d
 
a
n
d
 
c
a
p
i
t
a
l
 
e
m
p
l
o
y
e
d
 
i
n

a
g
r
i
c
u
l
t
u
r
e
.

G
l
i
c
k
 
a
s
s
u
m
e
d
 
r
e
t
u
r
n
s
 
o
f
 
5
 
p
e
r

c
e
n
t
 
a
n
d
 
k
a
t
e
r
n
a
t
e
l
y
 
o
f
 
1
0
 
p
e
r
 
c
e
n
t
 
o
n
 
t
h
o
s
e

v
a
l
u
e
s
.

T
h
e
 
r
e
s
u
l
t
a
n
t
 
e
s
t
i
m
a
t
e
s
 
o
f
 
r
e
t
u
r
n
s

t
o
 
l
a
n
d
 
a
n
d
 
c
a
p
i
t
a
l
 
w
e
r
e
 
s
u
b
t
r
a
c
t
e
d
 
f
r
o
m
 
n
e
t

f
a
r
m
 
i
n
c
o
m
e
 
t
o
 
g
e
t
 
r
e
t
u
r
n
s
 
t
o
 
t
h
e
 
h
u
m
a
n

a
g
e
n
t
.

T
h
e
 
e
s
t
i
m
a
b
e
s
 
u
s
i
n
g
 
1
0
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L
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s
 
2
/
P
r
e
s
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2

P
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s
s
 
2
/
P
r
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s
 
I
t
 
1
9
4
2

P
a
s
s
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e
s
 
U
 
1
9
4
2

P
a
s
s
 
4
/
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r
e
s
 
f
t
 
1
9
4
2

P
a
a
s
 
6
/
Y
v
e
s
 
U
 
1
9
4
2

P
a
s
s
 
6
/
P
r
e
s
 
R
 
1
9
4
2

P
a
s
s
 
1
-
6
 
U
 
1
9
4
2

P
a
s
s
 
1
-
6

E
t
1
9
4
2

P
a
s
s
 
2
/
P
r
e
s
 
U
 
1
9
6
0

P
a
s
s
 
2
/
P
r
e
s
 
R
 
1
9
6
0

P
a
s
s
 
4
/
P
r
e
s
 
U
 
1
9
6
0

P
a
s
s
 
4
/
P
r
e
s
 
R
 
1
9
6
0

P
a
s
s
 
6
/
P
r
e
s
 
U
 
1
9
6
C

P
a
s
s
 
6
/
P
r
e
s
 
R
 
1
9
6
0

P
a
s
s
 
1
-
6
 
U
 
1
9
6
0

P
a
s
s
 
1
-
6
 
R
 
1
9
6
0

P
a
s
s
 
1
-
6
 
T
 
1
9
6
0

P
a
s
s
 
1
-
6
 
R
/
U
 
1
9
4
2

P
a
s
s
 
1
-
6
 
R
/
U
 
1
9
6
0

P
e
r
 
c
e
n
t
 
p
a
s
s
i
n
g
 
g
r
a
d
e
 
o
f
 
t
h
o
s
e
 
p
r
e
s
e
n
t
 
a
t

e
n
d
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y
e
a
r

G
r
a
d
e
 
2
 
u
r
b
a
n

G
r
a
d
e
 
2
 
r
u
r
a
l

G
r
a
d
e
 
4
 
u
r
b
a
n

G
r
a
d
e
 
4
 
r
u
r
a
l

G
r
a
d
e
 
6
 
u
r
b
a
n

O
r
A
d
e
 
6
 
r
u
r
a
l

G
r
a
d
e
s
 
1
 
t
h
r
o
u
g
h
 
6
 
u
r
b
a
n

G
r
a
d
e
s
 
1
 
t
h
r
o
u
g
h
 
6
 
r
u
r
a
l

G
r
a
d
e
 
2
 
u
r
b
a
n

G
r
a
d
e
 
2
 
r
u
r
a
l

G
r
a
d
e
 
4
 
u
r
b
a
n

G
r
a
d
e
 
4
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l
G
r
a
d
e
 
6
 
u
r
b
a
n

G
r
a
d
e
 
6
 
r
u
r
a
l

G
r
a
d
e
s
 
1
-
6
 
u
r
b
a
n

G
r
a
d
e
s
 
1
-
6
 
r
u
r
a
l

G
r
a
d
e
s
 
1
-
6
 
u
r
b
a
n
 
+
 
r
u
r
a
l

R
a
t
i
o
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p
e
r
 
c
e
n
t
 
p
a
s
s
i
n
g
 
g
r
a
d
e
s
 
1
-
6
 
r
u
r
a
l

t
o
 
u
r
b
a
n

S
c
h
o
o
l
 
F
a
c
i
l
i
t
i
e
s

1
 
p
.
 
3
0

k
 
p
.
 
2
0
5

I
t

3
8
7

P
r
i
.
 
T
e
a
c
h
e
r
s
/
E
c
A
c
t
 
1
9
4
0

I
t

3
8
8

P
r
i
.
:
T
e
a
c
h
e
r
s
/
A
C
A
c
t
 
1
9
6
0

P
e
r
 
c
e
n
t
 
o
f
 
e
c
o
n
o
m
i
c
a
l
l
y
 
a
c
t
i
v
e
 
p
o
p
u
l
a
t
i
o
n

w
h
o
 
a
r
e
 
p
r
i
m
a
r
y
 
s
c
h
o
o
l
 
t
e
m
:
h
e
i
r
s
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o
u
r
c
e

P
o
n
e

V
a
r
i
a
b
l
e

N
u
M
b
e
r

V
a
r
i
a
b
l
e
 
N
a
m
e

D
e
s
c
r
i
p
t
i
o
n

L
3
8
9

S
c
h
 
I
n
c
o
m
p
l
e
t
e
 
U
 
1
9
4
2

L
T

3
9
0

S
o
h
 
I
n
c
o
m
p
l
e
t
e
 
R
 
1
9
4
2

n
 
p
p
.
 
1
6
5
-
6
8

L
3
9
1

S
c
h
 
I
n
c
o
m
p
l
e
t
e
 
U
 
1
9
5
0

P
e
r
 
c
e
n
t
 
o
f
 
p
r
i
m
a
r
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s
c
h
o
o
l
s
 
w
i
t
h
 
g
r
a
d
e
s
 
1

R
3
9
2

S
o
h
 
I
n
c
o
m
p
l
e
t
e
 
R
 
1
9
5
0

t
h
r
o
u
g
h
 
3
 
o
r
 
l
e
s
s
 
b
y
 
u
r
b
a
n
 
o
r
 
r
u
r
a
l
 
a
r
e
a

k
p
.
 
1
9
2

L
3
9
3

S
o
h
 
I
n
c
o
m
p
l
e
t
e
 
U
 
1
9
6
0

L
3
9
4

S
o
b
 
I
n
c
o
m
p
l
e
t
e
 
R
 
1
9
6
0

R
3
9
5

S
o
h
 
I
n
c
o
m
p
l
e
t
e
 
T
 
1
9
6
0

x
R

3
9
6

S
o
h
 
I
n
c
o
m
p
l
e
t
e
 
U
 
1
9
4
2
-
1
9
6
0

D
i
f
f
e
r
e
n
c
e
s
 
i
n
 
p
e
r
 
c
e
n
t
 
o
f
 
i
n
c
o
m
p
l
e
t
e

x
R

3
9
7

S
o
h
 
I
n
c
o
m
p
l
e
t
e
 
R
 
1
9
4
2
-
1
9
6
0

s
c
h
o
o
l
s
 
1
9
4
2
 
m
i
n
u
s
 
1
9
6
0

a
l
s
t
a
d
o
s
U
n
i
d
o
s
 
M
e
x
i
o
a
n
o
s
,
 
S
e
c
r
e
t
a
r
i
a
 
d
e
 
l
a
 
E
c
o
n
o
m
i
a
,
 
D
i
r
s
o
c
i
o
n
 
G
e
n
e
r
a
l
 
d
e
 
B
s
t
a
d
i
s
t
i
o
a
,
 
V
 
C
a
n
s
o
 
d
e

P
o
b
l
a
o
i
o
n
:

1
9
3
0
.

R
e
s
u
m
s
n
 
G
e
n
e
r
a
l
 
(
M
e
x
i
c
o
,
 
1
9
3
4
)
.

C
o
n
g
o
 
d
e
 
P
o
b
l
a
c
i
o
n
:

1
9
4
0
.

R
e
s
u
m
e
n
 
G
e
n
e
r
a
l
 
°
M
e
x
i
c
o
,
 
1
9
4
3
)
.

V
I
I
 
C
a
n
s
o
 
d
e
 
P
o
b
l
a
c
i
o
n
:

1
9
5
0
.

R
e
s
u
m
s
n
 
G
e
n
e
r
a
l
 
(
M
e
x
i
c
o
,
 
1
9
5
3
)
.

d
E
s
t
a
d
o
s
 
U
n
i
d
o
s
 
M
e
x
i
c
a
n
o
s
,
 
S
e
o
r
e
t
a
r
i
a
 
d
e
 
I
n
d
u
s
t
r
i
e
 
y
e
o
m
e
n
:
d
o
,
 
D
i
r
e
o
c
i
o
n
 
G
e
n
e
r
a
l
 
d
e
 
E
s
t
e
d
i
s
t
i
c
a
,

V
I
I
I
 
C
a
n
s
o
 
d
e
 
P
o
b
l
a
c
i
o
n
t
.
.
1
9
6
0
.

R
e
s
u
m
e
r
:
 
G
e
n
e
r
a
l
 
(
M
e
x
i
c
o
,
 
1
9
6
2
)
.

°
E
s
t
a
d
o
.
 
U
n
i
d
o
s
 
M
e
x
i
c
e
n
o
s
,
 
S
e
c
r
e
t
e
r
i
a
 
d
e
 
E
o
o
n
o
m
i
a
,
 
D
i
r
e
c
o
i
o
n
 
G
e
n
e
r
a
l
 
d
e
 
E
s
t
a
d
i
s
t
i
o
a
,
 
I
I
I
 
C
a
n
s
o

A
g
r
i
o
o
l
a
.
 
G
a
n
a
d
e
r
o
 
y
E
d
i
d
a
l
:

1
9
5
0
.
 
R
e
m
=
 
G
e
n
e
r
a
l
 
(
M
e
x
i
o
o
,
 
1
9
5
6
.

f
E
s
t
u
d
o
s
U
n
t
d
o
s
 
M
e
x
i
c
e
n
o
s
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e
o
r
e
t
a
r
l
e
 
d
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I
n
d
u
s
t
r
i
e

y
C
o
m
e
r
o
i
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D
i
r
e
o
c
i
o
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G
e
n
e
r
a
l
 
d
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E
s
t
a
d
i
s
t
i
o
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o
m
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I
n
d
u
s
t
r
I
a
l
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1
9
5
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.

R
e
s
u
m
e
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G
e
n
e
r
a
l
 
(
M
e
x
i
c
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9
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)
.

g
M
i
l
t
a
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l
i
c
k
,
 
T
h
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I
m
p
a
c
t
 
o
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E
c
o
n
o
m
i
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D
e
v
e
l
o
p
m
e
n
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h
e
 
R
e
t
u
r
n
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L
a
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o
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A
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r
i
c
u
l
t
u
r
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M
e
x
i
c
o
"

(
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n
p
u
b
l
i
s
h
e
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h
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D
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d
i
s
s
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r
t
a
t
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o
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D
e
p
a
r
t
m
e
n
t
 
o
f
 
E
c
o
n
o
m
i
c
s
,
 
U
n
i
v
e
r
s
i
t
y
 
o
f
 
C
h
i
c
a
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1
9
6
3
)
.

h
E
s
t
a
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o
s
U
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t
d
o
s
 
M
e
x
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o
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n
o
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r
e
t
a
r
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l
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E
c
o
n
o
m
i
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r
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o
c
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G
e
n
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r
a
l
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s
t
a
d
i
s
t
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t
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s
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(
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a
c
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o
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s
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.



i
E
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t
a
d
o
s
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n
i
d
o
s
 
M
e
x
i
c
a
n
o
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,
 
S
e
n
r
e
t
a
r
i
a
 
d
e
 
l
a
 
E
c
o
n
o
m
i
a
,
 
D
i
r
e
c
c
i
o
n
 
G
e
n
e
r
a
l
 
d
e
 
E
s
t
a
d
i
s
t
i
c
a
,
 
A
n
u
a
r
i
o

E
s
t
a
d
i
s
t
i
c
o
:

1
9
4
2
 
(
M
e
x
i
c
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1
9
4
8
)
.

A
n
u
a
r
i
o
 
E
s
t
a
d
i
s
t
i
c
o
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1
9
4
3
-
1
9
4
5
 
(
M
e
x
i
c
o
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1
9
5
0
)
.

k
E
s
t
a
d
o
s
 
U
n
i
d
o
s
 
M
e
x
i
c
a
n
o
s
,
 
S
e
c
r
e
t
a
r
i
a
 
d
e
 
I
n
d
u
s
t
r
i
a
7
C
o
m
e
r
c
i
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A
n
u
a
r
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s
t
a
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s
t
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1
9
6
0
-
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(
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e
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i
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/
E
s
t
a
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o
s

U
n
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d
o
s
 
M
e
x
i
c
a
n
o
s
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c
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t
a
r
i
a
 
d
e
 
l
a
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c
o
n
o
m
i
a
 
N
a
c
i
o
n
a
l
,

C
o
m
p
e
n
d
i
o
 
E
s
t
a
d
i
a
t
i
c
o
:

1
9
4
1
 
(
M
e
x
i
c
o
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1
9
4
1
)
.

C
o
m
p
e
n
d
i
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E
s
t
a
d
i
s
t
i
c
o
:
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9
4
7
 
(
M
e
x
i
c
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1
7
4
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C
o
m
p
e
n
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i
o
 
E
s
t
a
d
i
s
t
i
c
o
:

1
9
5
3
 
(
M
e
x
i
c
o
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1
9
5
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,

C
o
m
p
e
n
d
i
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E
s
t
a
d
i
s
t
i
c
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:

l
a
g
 
(
M
e
x
i
c
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1
9
5
9
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.

D
i
r
e
c
c
i
o
n

D
i
r
e
c
c
i
o
n

G
e
n
e
r
a
l
 
d
e

G
e
n
e
r
a
l
 
d
e

F
a
t
a
d
i
s
t
i
c
a
,

E
s
t
a
d
i
s
t
i
c
a
,

P
E
s
t
a
d
o
s

U
n
i
d
o
s
 
M
e
x
i
c
a
n
o
s
,
 
.
'
e
c
r
e
t
a
r
i
a
 
d
e
 
I
n
d
u
s
t
r
i
e
 
y
 
O
o
m
e
r
c
i
o
,
 
D
i
r
e
c
c
i
o
n
 
G
e
n
e
r
a
l
 
d
e
 
E
s
t
a
d
i
s
t
i
c
s
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C
o
m
p
e
n
d
i
o
 
E
s
t
a
d
i
a
t
i
c
o
s
 
1
9
6
0
 
(
M
e
x
i
c
o
,
 
1
9
6
0
)
.

g
E
s
t
a
d
o
s
U
n
i
d
o
s
 
M
e
x
i
c
a
n
o
s
,
 
D
e
p
a
r
t
a
l
e
V
I
d
e
M
u
e
s
t
r
e
o
,
 
F
u
n
d
a
m
e
n
t
o
 
E
s
t
a
d
i
s
t
i
c
o
 
d
e
l
 
"
P
l
a
n
 
d
e
 
O
n
c
e
 
A
n
o
s
 
d
e

4
E
d
u
c
a
c
i
o
n
 
P
r
i
m
a
r
i
a
"
 
J
u
n
i
o
g
o
s
t
o
 
(
M
e
x
i
c
o
,

r
A
g
e
-
g
r
a
d
e
 
p
r
o
g
r
e
s
s
;
 
u
n
p
u
b
l
i
s
h
e
d
 
d
a
t
a
,
 
1
9
6
3
,

s
E
s
t
a
d
o
s
 
U
n
i
d
o
s
 
M
e
x
i
c
a
n
o
s
,
 
S
e
c
r
e
t
a
r
i
a
 
d
e
 
I
n
d
u
s
t
r
i
e
 
y
 
C
o
m
e
r
c
i
o
,
 
D
i
r
e
c
c
i
o
n
 
G
e
n
e
r
a
l
 
d
e

E
s
t
a
d
i
s
t
i
c
a
,

D
e
p
a
r
t
a
m
e
n
t
o
 
d
e
 
l
o
s
 
C
e
n
s
o
s
,

e
s
o
s
 
o
r
 
T
r
a
b
a
 
o
 
d
e
 
l
a
 
P
o
b
l
a
c
i
o
n
 
E
c
o
n
o
m
i
c
a
m
e
n
t
e
A
c
t
i
v
e

J
e
f
e
s
 
d
e
 
F
a
m
i
l
i
a

(
M
e
x
i
c
o
,
 
1
9
6
4
)
.

t
E
s
t
a
d
o
s
 
U
n
i
d
o
s
 
M
e
x
i
c
a
n
o
s
,
 
S
e
c
r
e
t
a
r
i
a
 
d
e
 
E
d
u
c
a
c
i
o
n
 
P
u
b
l
i
c
*
,
 
D
i
r
e
c
c
i
o
n
 
G
e
n
e
r
a
l

d
e
 
S
e
g
u
n
d
a
 
E
n
s
e
n
a
n
s
a
,

D
e
p
a
r
t
a
m
e
n
t
o
 
T
e
c
n
i
c
o
 
S
e
c
c
i
o
n
 
d
e
 
E
s
t
a
d
i
s
t
i
c
a
,

u
T
h
e
 
v
a
r
i
a
b
l
e
s
 
w
e
 
u
s
e
d
 
i
n
 
o
n
e
 
o
f
 
t
h
e
 
f
o
l
l
o
w
i
n
g
 
f
o
r
m
s
:
 
R
 
f
o
r
 
r
a
w
v
a
l
u
e
,
 
L
 
f
o
r
 
l
o
g
,
 
a
n
d
 
L
T
 
f
o
r
 
l
o
g

t
r
a
n
s
f
o
r
m
a
t
i
o
n
:

l
o
g
 
(
1
0
0
 
-

T
h
e

v
a
r
i
a
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l
e
 
i
s
 
i
n
 
t
h
e
 
f
o
r
m
 
o
f
 
a
 
r
a
t
i
o
 
o
r
 
d
i
f
f
e
r
e
n
c
e
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t
h
e
 
s
e
p
a
r
a
t
e
 
i
t
e
m
s
 
o
f
 
w
h
i
c
h
 
a
r
e
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e
s
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r
i
b
e
d

e
l
s
e
w
h
e
r
e
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n
 
t
h
e
 
G
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o
s
s
a
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y
,



IMMIX B

CORREIATION MURICES

1
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O
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L
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O
L
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E
S
,
 
E
A
C
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O
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N
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T
E
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O
M
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L
E
S
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o
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u
l
a
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i
s
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n
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Population Distribution and Change

Dsmaity Orbon capital/orb=

'Salable Number

1940 1960

1 2

1940 1960 19110 1960

4 6 8 9

_

Capital Sise P°P
50,0030*

Urban Burn Instate

1940 1960 1960 1960/1930 19W-199531d 1940* 1960

10 U 12 13 14 15 17

Ss AgProp/Ag Pt 1940

36 Iterop/Ag 11 1960

81 Wrop/Ag N 1960-1940

38 Ekinielmnd 1950
59 Fare Mechanised 1950
91 Ag Inc. under 4500 1260)

94 Beta:rpm Glick lOWD-1930

Mannfactsring and nining

-.411
-.052

.198
-.434_
-.729-

....

.068

.163

.00.

-049
.214

.550

-.1.1s0

-.1i;
....

-.395
-.172
.02

.260
-.376_
-.619-

-.529

.106

.223
0.0

-.125
.176

.428
-.183
-.110
-.003
-.123
.050

-.292

-.037
-.265

.272

.598_

.488-

.234

.921

.661

.203

-.242
-.337

-.421
.473
.121s

.261

.144

.233

.137

-.038
-.372

.342

.664_

.551-

....

.775

.713

-.238
-.337

-.527

.147

.152

.087

.091

.029

-.298
.083_
.243-

.127

.297

.215

.062

.001

-.209
.060

-.022

-.306
-.272

-.311

.152

.043

....

-.205
.097_
.324-

....

.335

.207

.099

.013

-.257

.001

-.238

- sou
-.034
.006

.167
-.469,
-.114

-.339

.401

.499

.316

.222

.048

.017

.266

.183

.074

...

.178

.127
-.195

.264

.147,

.190

.404

.515

.276

.164

-.226
....
.331

.159

...

.092
-.359
-.341

.525

.561

.503-

.256

.506

.591

.441

-.136
-.155

-.554
.687
.500
.552
.281

-.064

.266

96
97
95

WO
101

103
105
106
107
loS
109

mtticAct 11 1940
HfcAct M 1960
Mfg/dcictM 1960-1910

Mfg Ft4F Mfg 1940
Mfg F/H+F itts 1960

Mfg Inc =der 600 1960
PayAmp Fact 1930
Pay/Sip Fact 1940
Pay/Rap Fact 1950
Fay/Inp Fact 1955
Pay/dmp Fact 195511940

111 Mining/EcAct M 1940

.150
-.399
-.148

.255
-.132
-.255

-.138
-.373, .416
-.260

.... .... 350 -.172

.558. .042 -813,. -.694

.606r .330" .675-- -.736

.658 -4078 .770. ....

.. .264* -.206

aii
.3oo* -.240
.16211

.... .... -.296* .264

.... .... -.422* .307

-.653 -.211 -.706: -.738
.600 .030 .57o-_ ....

.400- -.222
:Ca .085

....
.308: .465

.... .259- -.221
*Ai .122 .005* .050

-.090 .323 .128
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Utility and Connunication

3lectricity per
Capita

1940 1960 1960-40

Variablo Number 36 37 35

Labor force partici tion

58 &Act F 10+ 1940 .488 .355 .178
59 EcAct F 12+ 1960 .397 .350 .201
60 ScAct F 1960-1940 .163 .157 .191

White collar and professional workers

64 CollarAcAct a 1940 .2148 .517 .350
65 Coller/ScAct ti 1960 .419 .543
66 collarAcut m 196o-194o .510 .436

67 Collar/ScAct F 1940 .319 .591 .475
68 collar/a:Act F 1960 .575 .581
69 collar/zcAct F 1960 -1940 .227 -.196 .038

73 CLark/RcAct T 1960 .318 .524 .500
71 Clerlc/EcAct N 1960 .296 .509 ....
72 Cl3rici3cAct F 1960 .338 .535

74 FroalcAct M 1960 .445 .533
75 Frof/Ecict F 1960 .442 .468 ....

Public achinistration
77 p.a./EcAct N 1910

Agriculture

.098

-.250

.043
-.038
-.093

.1429

-.207

-.118
.693
.601

....

.544

004
A03
.444

81 AG/3cAct :I 1960-1940

82 sjidos/Aeop 1940
83 AaLabor/Ag X 1940
314 AgLabor/Agli 1960

Facilities

Movies/Pop
Library

Use
Water Radio

vas JEMMIED

191) 1960 10,4).440 1940 1960 1960

39 Ia 143 44

.365 .432 .1118 .530 .610 .508

.226 .079 -.031 .216 .336 .31s0

-.106 -.223 -.037 -.057 .003 -.001

.862 .554 -.120 .239 .329 465

.764

.470
.743
461 .14;01

.915

.612
.869
.784

.694 .644 .224 .218 .292 .760

.525 .534 .633 .590
-.427 .040 .356 .337 -.072

.804 .677 .037 .271 .438 .539

.819 .657 .1117 .025

.720 .741 .460 .524

.561 .605 .254 .401 .766

.306 .553 .435 .342 .646

.749 .345 .036 486 .532

-.152 -.276 .037 -.189 .502 -.386

-.052 .oTo .018 .139 -.361 -.078
-.162 -.063 .052 -.202 .021 -.050
.107 .424 .438 .364 .460 .533
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1

Marriage and Fertili.V Rates and
Child Fauployment

Single F
20-24

F Under
5 /rs

Employ
8-11

Employ
8-11

1960 19140 1960 1960 1960

Variable NuMber 145 46 47 62 63

Labor force participation

58 2cAct F 10+ 1940 .439 -.640 -.233 -.252

59 EcAct F 12+ 1960 .228 -.294 -.057 -.169 -.022

60 EcAct F 1960-1940 -.023 -.055 .015 .187

61 Devel. Index 1950 .409 -.419 -.153 -.604 -.600

White collar and professional workers

64 Collar/EcAct /t1 1940 .114 -.207 .204 -.665 -.610

65 CollarAcAct1I 1960 .301 -.353 -.048 -.643 ....

66 Collar/EcAct 11 1960-1940 450 .... -.329 -.490 -.435

67 Collar/EcAct F 1940 .160 -.022 .268 -.754 ....

68 Collar/EcAct F 1960 .568 -.443 -.147 -.677 ....

69 Collar/EcAct F 1960-1940 .463 .... -.605 .330 .226

70 Clerk/EcAct 1960 .209 .... .083 -.680 -.599

71 Clerk/EcActM 1960 .180 -.188 .095 -.666 ....

72 Clerk/EcAct F 1960 .278 -.174 .061 -.715 ....

74 Prof/EcAct H 1960 .293 -.233 -.046 -.662 -.583

75 Prof/EcAct F 1960

Public administration

.554 -.422 -.07 -.618 -.547

77 P.A./EcAct M 1940 -.131 .397 -.535 -.h40

AlEIMPala

79 Ag M/EcAct 1940* .431: -.438: 009, -.663 003*
30 Ag A/EcAct 1960* .385 -.408 -.038 -.679 -.013

31 AgM/acAct H 1960-1940 -.049 -.138 -.210 -.004

82 Ejidos/AgPop 1940 .007 -.031 -.005 -.119 -.067
83 AgLabor/Ag M 1940 .091 -.072 .213 .169 -.283
84 AgLabor/Ag 11 1960 .380 -.408 .078 -.4o4 -.276

35 AgProp/Ag 111940 _059 .170 .050 -.141 .030
86 AgProp/Ag 111960 -.367 .394 -.091 .356 .274
37 AgProp/Ag 11 1960-1940 -.213 -.082 -.190 .204

38 Equip/Land 1950 .645 -.312 -.008 -.406
89 ?arm Mechanized 1950 .322 -.269,, .224 -.584 -.095
91 Ag Inc under ;500 1960* .134* -.139- .327* -.644* -.170*

94 Returns Glick 1950-1930 -.180 .462 -.409 -.461

Manufacturing and mining

96 14/EcAct M 1940 .484 -.623 -.298 -.h03
97 Hfg/.7mict M 1960 .405 -.380 -.229 -.442

93 Mfg/2cAct M 1960-1c40 -.283 -.112

100 Mfg Ft.:+F Mfg 19110 .079 -.166 -.346 .541
101 Mfg F/:14-F :".fg 1960 -.029 -.243 -.423 .581

103 Hfg Inc under 1500 1960 -.139 .028 -.302 .726 .670

105 Pa7/Emp Fact 1930 .053 .156 -.604 -.581
106 Pay/Elp Fact 1940 .344 -.020 .C94 -.275
107 Pay/:mp Fact 1950 .392 -.064 -.401 -.440
108 Pay/alp Fact 1955 .162 .029 .147 -.296
109 Paybamp Fact 1955/1940 .056 -027

Minila

111 lining/3cActM 1940 .506 -.041 -.237 -.299
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Secondary Schooling

Enrol 15-17 Cant Sec 3/1 Pass Sec Exam

1950

M

1960

lowier.

1960

F M F M

Variable Number 334
.

335 338 337 340 341

3314 Enrol 15-17 M 1950 1.000 .852 .152 .116 .198 -.WO,*
335 Enrol 15-17 F 1950 .852 1.000 -.019 .057 .179 .045"

Continuation rates in secondary school

338 Cent Sec 3/1 14 1960 .152 -.019 1.000 .612 -.197 .24e,
339 Cont Sec 3/1 F 1960 .116 .057 .612 1.000 -.214 .215w

Paso secondary school exalt

340 Pass Sec lims 14 1960 .198 .1_ _79 -.197, -.214, 1.000 -.838.*
3111 Pass Sec Exam F 1960* -.08041 .045w .247' -.215" -.838' 1.000w
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Literacy 10+
fre.

Literacy 40+
Yrs.

AMEN', 111M1

Literacy
6+0
School

II H F H Fit

19140 1960 19140 1960 19140

Variable Number Ito 141 114.5 146 147 148 153

Utility and comuniisation facilitiss

36 Bloot/Capita 1940 .320 .294 .305 .395 .3)4 .378 -.401 00041
37 Elect/dapita 1960 .556 .543 .548 .588 .585 .577 00041
38 Elect/Capita 1960-1940 .457 .537 SOSO

39

40
Movies/FOP 1940
Movies/70p 1960

.819

.662
.657 .783
.655 .580

.764

.706
.727
.617

.699

.711
-.522
-.298

0000
41000

41 Merles/70p 1960-1940 .034 .088 .000

42 Library Use 1940 .319 .288 -.393

43
44

Running Water 1960
Radio 1960

.426

.865
.422 .373
.866 .623

494
.864

.416
062

.462

.860
-.319
-.399

Marriage and fertility rates

45 Single 7 20-24 1960 .267 .342 .202 .350 .284 .417 -.205 ....
46 F under 5 Tre/F 1940 .260 -.223 -.253 -.365 -.241 -.344
47 F under 5 Trs/F 1960 160 184 ,4202 .145 1514 .113 .003

62 Employ 8-11 M 1960 -.756 -.775 -.779 -.691 -.778 -.685 .296
63 Employ 8-11 7 1960

Low faros particisatdon

-.741 -.724 .345

58 &Act F 10+ 1940 .415 .317 .420 .505 .318 .387 -.267
59 ScAct F 12+ 1960 .223 .093 .301 .250 .127 .109 -.215
60
61

EcAct F 1960-1940
pevel. Index 1950

-.162
0818

-.232
.754 .795 .810

0000
.815

00441

.775
0000

Literacy of Youth 10-14 I'M Changes in Li Wracy of
Youth 10-14 Yrs.

Literacy
6+ Tr.

MI, MIF MIF lifF M*1 I*

1930 1940 1960 191404931 1960-1940 1963495°/

155 156 157 158 159 160 161 162 163 164 165

.207 -.418. .267 .306 .252 .282 .216 .066 .1870
*

.2570
*

-.106
.451 -.633- .512 .527 .480 .509 .360 .258 .373* .398* -.369

.429 .456 .145 .314 .169 .208 .079

.756 -.774: .831 .833 .724 .711 .610 .627 .733 .623: -.280

.510 -.667 .613 .689 .600 .645 .573 .449 .428* .578* -.070
.031 .051 .085 -.096 -.01/5 -.002 .060

.247 -.404* .264 .312 .281 .286 .170 .009 .126* .267* .082

.366 -.476: .3911 .1127 .429 .410 .297
len*

.738 -.823 .830 .863 .838 .857 .686 .86*

156 -203* 169 265 300 31111 207 .077 -117* 066* -.307
-.193

.111 -.1014 .1.00 0! II .138 .1.63 .039 .071 -007* -.061* -.340

-.768 .747
*

-.768 -.750 -.790 -.811 -.452 -.393 -.455' -.426* .317
-.686 .The -.676 -.705 -.683 -.738 -.363 -.299 -.1420* -.Ida* .345

.296 -.383: .365 .413 .386 .346 .389 .325 .199: .432: .006

.158 -.218* .229 .229 .221 .167 .264 .250 .173* .2850 -.035
-.390 .088* -.079 -.133 -.149 -.159 ...092 -.048 .065 -.054 -.025
701 -784 802 818 7141 .742
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Age Differenoes in Literal.", 1960 

Vrben Racal 

Halos haales Holes 

(15-19)- 
(40,49) 

(40-4)- 
(60+) 

(15-19)- 
(40-49) 

(1(120-1:3).. (15-1$ 
t 40-49 

(6013).. 

Variable Number 199 200 201 132 803 

Whita oollar sod vrofessienal workers 

64 Dellor/NoAst M 1940 -.404 
65 0011br/s0Abt m 3360 0000 
66 Collar/taiga x 1960-1940 -430 

67 
66 
69 

Collar/tostot P 1940 
Callsr/MoAnt P 1960 

Conn./ *got P 1960-1940 

-.390 
0 

70 Clerk/lbAct T 1960 -.366 
Clark/ftiot N 1F40 

72 Clerk/BoAot P 1960 

73 Prof/CoAot I 1960 
74 Pre/SoAct 14 1960 -495 
75 Prof/toAnt P 1960 

Public administration 

77 P.A. M/InAot 1940 

Ar.rioultura 

79 Ag/Toaot m 1040a -.379: 

SO AzIt4Aot M 1960* -.231 
81 Aggniot n rein-194o -.175 

82 Ejidos/Ag Pop 1940 .118 
33 Ag LRbor/Aa It 1940 .106 
44 Aa Lsbor/Ag II 1960 .207 

-.191 -.6514 

-.137 -.333 

.4,028 

-.204 

SOSO 
0000 

-.770 

.391 

-.653 

-.533 

-.446 

-.033 .120* 
-.071e .1)4* 

.111 -.166 

.242 
-.051 
-.097 

.141 
-.110 
-.053 

.459 

.217 

.460 

1.329 

.429 

40000 

0000 
40000 

.516* 

.367* 

.135 

.303 
00.0 .069 

.318 

.4339 

.337 

.282 

.444 

-.529 
-.15e 

-.165 .199 
-.313 .166 

.013 -.206 

Mele.Feeale Difforenoon in Literacy by A. 1960 

, 

Urban Rural 

Females 

i1541m (irdotr" 4049 2549 2024 1044 4049 2549 20-24 1044 

204 205 208 210 211 213 218 220 221 223 

.460 

00040 
.323 

.484 

..26, 

.477 

0000 
0000 

.425: 

.322" 
.109 

-.051 
-.039 
.060 

-.243 

000O 

-.336 

.127 

-.259 

0000 

-.142 

-.104 

o -.3574, 
-.171 
-.?3, 

6380 

.061 
-.115 

.636 

.354 

.625 

-.263 

.616 

000O 

SOO. 

0000 

.727: 

.551 

.131 

0057 

-.159 
.130 

-.612 
-.526 
-.420 

-.726 
-.721 

-.590 
O572 
-.656 

0000 
.4517 
-.743 

-.429 

-.61 ,: 
-.541 

Me 
000, 
.036 
...323 

-.537 
-.527 

-.766 
-.700 

0000 

00040 
-.569 
-.700 

000 ..0502 

-.624 

* 
-.534, 
-.451 

0000 

.055 
-.234 

00040 

0000 
0000 

0000 

0000 
00040 

0000 

0000 
0000 

,* -.,u0 
-.46? 

*SOO 

000 
.... 
.... 

-.505 
-.517 

.... 

-.649 

0000 

-.536 
-.615 

0000 
-.463 
-.483 

-.412: 

-.hir., 

0,00 

0..0 
-.117 
-.291 

-.489 
-.461 
-.339 

.639 
-.644 

0000 

-.516 
-.493 
-.586 

00.0 
-.409 
-.540 

-.317 

0000 

000 
-.104 
-.351 

-.413 
-.469 

.641 
-.770 

0000 

0000 
-.469 
-.613 

0000 
-.436 
-.629 

gqi.* 

-.065 
-.433 

0000 
.... 

Sege 

.... 

-.%r' 
-.r5o 

.067 
-.062 
-.433 

-.343 
-.366 

-.536 
-.642 

0000 
-.331 
-.472 

0000 
-.339 
-.4546 

-.454 

-.353 

-.162 
-.352 

5 
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PARAMETERS OF REGRESSION EQUATIONS
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ABSTRACT

The reduction of social distances among diverse groups depends upon
economic, social and cultural ties binding these groups to each other and
to national networks. In many Latin American countries, universal education
through a free public school system was held to be an indispensible vehicle
for achieving integration on a national level. This research takes a case
in point, that of Mexico, and asks two main types of questions concerning
the relationships between education, economic development and social change.

,

First, literacy and schooling levels of adults are studied as part of what
makes for a viable development process. Interest is in the stages by which an
industrializing economy may move from an increasingly literate labor force on, 1

at lead pointg, to progressively higher levelS of schooling of larger proportion-
of the population. Second, attention is directed to the process of widening
distributions of literacy and schooling. The problem is one of identifying
components of a development nexus such that development potential can be spotted
outside of the clearly advanced areas, and an analysis can be made of the flows
of influence between the modernized and traditional sectors.
cducation is viewed as an innovation; its distribution among the population and
its relationship to development are analyzed as a process of diffusion in both
spatial and time dimensions.

In this orientatio


